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7*1^ E*A*f jvx - f3-)y^>y^HPD31 XlF^ift 5 (N o . l~No. 5) 
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[0 0 9 3] 

±f2<7)^ 1 ii^-fX. d yi/tV\*f;V^ -fa^y^Vy^HPDS Hi, 8 Ot, 

wsftttia^ l * t am < $ tt^ 0 

[«#U 3 ] 
[0 0 9 4] 

ri/t?A'f;w ■ f a^y^-Vy^^IttNo. l~No. 5 (:ov^f#(D 
DffiOfflijgiitifeSrffoTto SUftO^RRtcttynf^f^^/^ • f 3>)y^>y^HPD3 1 

[0 0 9 5] 

7 , l/t*^'f^X • ^3 vH>yXHPD 3 UtfynT/tf*^ • -f 3 >)y^>y^ 
tllNo. l~No. 5©*ftWl*TM<I^WftfciteliiU 30^7BISi»fJ§t 
Lfco **&Tffe, 6 6 0 nm^jslt^M^^l . 0 i ^}:f #^0. 8 %£&ffi 

^Tfc^Jia^ 6 or, 7 otM8 o , co#ia*T?^zaL, &mmi&frfi> 15^ 2 

3 Mi, 5#&, 10m 2 3 0^ 6 

4r«-JRLfco ^-c«»JRLfc#^«>JBii«t*^Lfclfe, TM^if:i|i L 3 0 6 C-e 

fcwac*»e»fi^H*©sfe* 1/10 KM^s-er&Btrafc Lti*oDtt**^o 

[0 0 9 6] 

[0 0 9 7] 
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[0 0 9 8] 

m2K7F-tb&t), 7l/lfAf;V^ • f-a yy^y^HPD 3 1 fcov>Tf±, 
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^^flftNo. l~No. 5 Kov>T(±. #»»t'e©Wll«i&<fe, l^MJart^T 
W» /VW^W • f a^y^Vy^flftNo. l~No. 5 l±, V»T*Lfc<. 
[0 0 9 9] 

01:1:1 < £ t x~%&izms,-t mm £ ftfco 
4 ] 

[0 10 0] 

(Wo. l~No. 5^H±i:fflv>/:ttx.^>^^« (hEGF) ©41) 
HK> :/Hf/tf-fl'* • f-a 5/ .agSllJfeN o. l~No. 5i:ov^I^£h 

E G F 0 ^ t fci Oilfilfc** W**K©&*te©M*rfro;fco ^<o¥Jl^^ 

**JslTH^-^o *tRHtwJ±ynf/<f-^^ -f 3^y^>y^HPD3 ltffl'ofc, 
[0101] 

/ve^fjv^ • f-a ^y^»>y^HPD 3 lS^Mo. l~No. 5 0-?-*L-r 
hi&jfflfl&J&RH^ (hEGF) Zmm-fZ-fyX^ K^^-pHT 1 1 0 • 
EGF (#§l¥6 - 1 3 3 7 8 2) hn*>-y 3 ygi:i *9 £ t XM 

S^r.** 0. 5%. 2%^ pH7. 2) 3 m 1 V>T 3 0 "C"C 6 0 B# 

[0 10 2] 

p l c t# l /co w h titz tr- * ffi«*» h t&mfc* K^-mmm $w«x.hEGF 

yyXHPD3 1 t©hEGF»41ii 1 0 0 % t LtM L*Hi&75 L*: 0 
[0103] 

(1583 ) 
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•f-3^y^>y^HPD3 1 




1 0 0 




• f - a y^yy/^flfN 0 . 
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1 1 9 




• ^3 ? ->*>->;*3g^*N 0. 
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• ^3 ^^y^^M^N 0. 
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[0 10 4] 

±Eco^3 7&^1-i -5 K> 7Hf^f*^ • f 3^y^>yX^.po. 1 *1&£»cjfl 
v»fc*&©hEGF04iili, -fV^^J^Ts • f-a * y^-VyXHPD 3 1 £#^_t 

±JB3£ftfleN o . 1 4 7*V IfAf • f a •> ^ >>>X H P D 3 1 - S P 1 (Brevib 
acillus choshinensis HPD31-SP1) t$r%Ltz 0 

mmm 5 ] 

[0 10 5] 

(^venf;^ - fa^y^yy^HPDSl-SP 1 4>£Jtite?-0>HI£) 

.f 3 ^Hyy^HPD3 1-S P 1 A±-C3E**S»t 

->^HPD3 lWA^'f^V-^lU i^7-f^7'J-<0^*SP 1 K^A 
LJS^JSII^fllLfcWflcSraife-r* £ ^ £ «3 fro ?to 
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[0106] 

-fV\£^)V7, • *f- a tf y^HP D 3 A7^/7'J-MT^W:J: 

D3 1 is*-h¥J ADNA^ISL, &V>t\ MIRSXS a u 3 A I Cioty;ADNA 
fcaSfl-WKfeSU ^ADNAOifr^fc, ftfe*L/syyADNA©»fM-i:WIR»* 
B amH I f|tILf;/77? K^^-pNY3 0 1tt7^*-y3 ^RJSfcfrV*. 

PD 3 1 - S P 1 CIAU, 
[0 10 7] 

y^>y/;HPD3 1- SPl«W* fcv*) TM$#W3 

0"CT-lB^TO*tx **v-f v>«r-^tfTMT£#J§«i-e3 01CT*3 B IffligSL*: 

o ^*^Tt> 8 OWl O^^tDMS'SrffV^ TM»^iCi»L3 OTCT 

[0 10 8] 

»^tfe^«L^B^ ? 8*#<btL7to *v*T, Z.tih<DSWfrb9Gbz 
iXL/:^^? KDNA^WfflU f ©DNAE?!|4:^U;, 8^W> 

3 i* k & v » x m m 4 aws^ 3 - k * ttfc *m o^i^#^#^-r & - 1 &m & t a o £ 

o :©8#*6, -f 3 7y^>y^HPD3 1- SPlli, 

KSfifcSr&aitfK^* h o s tft%Ltz 0 Ztz^ fODN Aie^J^@5^iJ# 
^■1 (H7, £/KLfco 
[0 10 9] 

7*l/tTAf^ -f 3 9H>y^HPD3 1 SrSttlCho s a^O^iS-ft* 

[0 110] 

„ -?-<7)*#:ift#Jl|I fc/Kl-o 
[0111] 

4-Th o sae^MsJB^^-Ofilffcfcfrofco /y^v-Hos PlWHo 
s P 2 ^iv^cP C R i: J: H o s lfe?©±S^ODN Ai)t ( 1 . 5 k b p : _t 
jfitffiHCKp n I , TllCBamHIIWJm) **«U i^PCRT* 
flSLfc 1 . 5 k b p<^DNAWfK-4:<WK«3lfKp n IX^B amH ItfelLDNAifr 
*@«Lfc. ifc, ^5>fv-Ho8 P3£lFHos P 4 P C R £. «fc «9 h o 

sfflfef-OTiliMl. 5kbpWDNAifr ( Ji^ffiH t~ P s t I , TflEflJKXba 
lUMEMimX) *mmLfz&, 5kbp«>DNA»f)i-S:ffllR»StPs t I 

&tfXb a I T?ftlLDNAIfM-SriJRL/lo ifcKK, **"vf V^Wttat^*** 
FRTMS^iJ (Gene, 212, 77-86 (1998)) £WH!1 t#oDNA|fjt (1 
. 4kbp) «riWK*3|IB amH IRtFP s t I-C&SLDNAifM-SrEIJRLfeo 
[0 112] 

ttz, ^Vlf^f-JVX • a *7*s*>i/7>X~1ikWtvS&%'<? p B 1 u e s 

cript 8 ii s k+ (Mnmm&^&n) os ac immfflfcmmmmmzx 

9*5 FDNAOKp El/Xba HWffi*#$D»r*Bfl:fc. Jii&O 3 o<7)DN A®r)t£|W| 

m-mx-tz c\ti,z£*), h o s aeK^s-fbffl^^ * - zmm l?z 0 x v mm l 

£ h o s itfc^FfiHfcffl^ *-£pBlue-hos I : Nm r £ Lfco * fc, ±fStr 
fIU^7^v-Hos Pljos P2>Hos P3RXmos P4^WJ 
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[0 113] 

&V>T% :oho sitfc^S-ffcffl^^-P B 1 u e-h o s : : Nm r £^l"* h 
x^nv^f ->>-£^trTM»5£i#±lilK^j*U 3 0tt2 HPIf *U I '^ n ^ 

ti co h o s Mi^^f^tm^^-c^mm 2 N 3 <^)fli^o-mw/£it&o 

[0 115] 

D31-SP1 fcra^-cab*ii:*aiBLfeo 
[0116] 

&±OifcifcS*fc* rv^f^ • f3-)H^y^HPD3 1-SP 1 tt. « 
H^j&SKJ: «5 h o sS^CWit^fcftho s S^W^^bUT is 0 , 

[0 117] , , 

7, coffin 
[%Jfcff 6 ] 
[0 118] 

(6-1) imp^^n-^y^ 

VXHPD31 (FERM B P - 1 0 8 7) (OlWif WiSfe^ 
[0 119] 

WJ 5 i:E«^il*^^'Clit)t7'VbVN'f;v^ • a > V*H P D 3 1 

PD3 1 *3&W*k»U Mfc. Z.M<OKWm&* l%^^A5;vn«5 0^ g 
/m 1 O**^ VVfc-grtrTMfcSyffttfcSMfcU 3 0 TCT? 4 B IMS Lfco «*»T 

[0 12 0] 

^ y V kf^'f JV^ • f a •) y ^ > '> ^ H P D 3 1 y ^ ^ fl*<^ 3 . 6kbp«DNAIf 
frifcttl. 4kbp©» (ORF) . Sfc, ^ODNAWfM-Offi»BB5U^»0. 7 
k b p»0RF«L-C^/; o d<75&3. 6 k b p©DNA»m*^4^7^5 K 
4-pNY-imp tifr^Lfco 
[0 12 1] 

±1503 6kbpODNAIffrf^iWi^ORFOfi,ftl. 4kbpO 
0RFC9^£#tf^7*5 KfcftO. 7 k b p ©ORF<&**#tr:7V;*$ HfrfttlU 

[0 12 2] 
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mi. 4 kbp«0RF©*ttt4^5^5 KS:ttf»Jie»#^TM*5cJS 
i±tvND-«L^:ti6, £<Z>#&1. 4kbpOORFC^W^IW«^- 
Y^ttx^^himh^'ttoito -co^ 1 • 4kbp©0RFK3-K5n^^ 
?®#MI£5!t£Mrt±g* ^/^Sf^SISlSf (intracellular major protease) , B&L 
T IMP t^tTto IMP tm<?>2:%i<09 >^^RfcOWCT5 yHIK^jOffiWItttt* 

[0 12 3] 

K**^ i mp<3DNAJ!S3feHB?!)*:IE?iJ#-^5 (S12~13©±t) KjfU ^<0D 

n aie^ij kwei- z>mun$M*>'*? wmmm impot?; m^j * wmtt 6 ( 

112-13 ort) 

[0 12 4] 

(6-2) i m p ae? ©saxi^ i m p ^ 

[0 12 5] 

t-f> £.m%ti?z IMP 9 y/^MS^iIi:t4 1M-C" lMP^C*«i:8o© 

KXT-yyfrhftZ'*??- Y9 9' {\Lm-v>9?) *#iotfe'Ky^^ K*«a-r* 

^7^5 W^-pNY- i mp-H i s £#HL£o ^7*5 K^^-pNY- i 
mp-Hi sV>mWi\*\!k-T<D^m\Z.£ *)ftofz 0 
[0 12 6] 

pNY-impy5^5KDNAt*Itt4PCRtfrofco ■by^^yfv- 
imp Pitt. IMP<BN5fc#fc«5£3ft*T3yR!a?!j4:3- Kt*DNAIWIJ:« 
v-T»*^o 7>f*^/7^v-imp P2tt. M-Af-Vy*? 

fca- K-TSfeAg t g£8 0ttlj3ELfcDNAK?iJ*tt;bnU M&~> 
<W&**Ec oR IE>ftS£?iJ^#AL/cy7^^--eab^o £ <a -fe > ^ ~ imp 
P lom»IE?!l£IE«-^l 1 fc^U 7m^^7^-imp P2C«*B 
?iJ£@E?!J#-5§-l 2 fcSU -etTjE^> tttfeSri fca&TEIl 5 KTFbfco 
[0 12 7] 

ioPCRCi TomtZfrtz^^^yy 9 9*^- Yir&mnt i mpitfeT-^-i-tfD 
NAIffJT-£ffiMu MIR**Xh oUEcoR K*IL^5 0 0 b p <£> D N A Sir K" £ 
#£o *v»-C, ^ODNA^fJt^T 9 ^? K p N Y — impWXho I/E c o R IffiJPl 
**9JBr«tfcfc#AU ^7X5 K^^-pNY- i mp -H i s *%tz 0 
[0 12 8] 

^V>"C, ±|5t?#/c7 P 9X< W^-pNY- i mp-H i s iZ£ *) zT W^f-frX 
• f 3 ->H>y^HPD3 1 ZJ&nm&L, '^hfrtz^mmfe* § 00ml OTMI 
3 0t> 4 8 B#WiSfc d ^* LtZo ^f$^7t> 6 0 0 0 X g i o 

-ClfrfcfclslJRU 3 0ml©ft»««»i (2 0mMV>K, pH7. 4. 2M KC1) 
K«U SJS6 0 0 OXgO^C^JHtCioTB^^IlIJRt^o -^W^2II 
5SLfc^ 0. 2mg/ml© , J , /f-Ai:10WDNase*ttf3 0mMO» 
(2 0mM'J>E pH7. 4) U 3 7 "C^teatC 2 0^B«v^ 

fco gfttlKiotl^ML, 3 4 0 0 0Xgf3 o^iaiat^L, ±f» 

^^fltrtli^t LTIUJRLfco »F*3li7>3 OrnUO. 2 2^ m©7^^-Kio"C 
M&LtzWi, ®rM.&0. 5M©NaC 1 il 0mM'f$r/-^MPU lmKD-y 

(7vytA77^vy7tt) K<j£Lfc 0 1 0 — 5 0 0 mM'f 5 9V 
- ^OtHK^EI^ totiy^*l/-f*9A L?z I M P 9 y^9 K£i#as 
L^tfco Quant iCl eave (&&1M) Protease Assay K 
it (Pierce Biotechnology, Inc.) Cio XftU £ tltzfeiti 
|©^nf7- IMPStefflfl-fcHjeLfco Hfc. fSttli^5^ 1*SD 
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s-PAGEciiiMP^ y^?wn%mh±.x~%.-K % T-ig^^iTv^i t 

[0 12 9] 

(6-3) IMP^ttl 

imp io n g^^-tf imp <Dmmmmm&*T &t < ki o%wsds- 

VDFlCg^U 0. 0 1% CBB 'J T > b ^V-) 2: 4 0 96^*7 

4 0%^^-;V$tPVDFlMfeL/;t, JE^^^^^o ^V>"C\ E^^IMP 
<7)f >;*?M^> K^-SJOtUL, f©N*S7 5 ^ ^Ifi?U:fr#f Srfr^ •f-cON^SS^J^ 
MetAsnHisProAs p"C*^uiW>Uo £JL±fcJ: <9 > I MP 144 5 3 T 
< ym^^ib^^»«^^-*4 9, 8 1 1 D a^fflW^ >/^^H^^-e*-SCl t 

[0 13 0] 

■&V*-C\ QuantiCleave (&BMWd Protease Assay Ki 
t (Pierce Biotechnology, Inc. ) ^ffiV^T, iSIMPOi 
mt¥&)&%*Wfflt~ikML?z 0 > 2mg£l0 0mM 

* ^^W^. ( p H 8 . 0 ) 65^1 kzmm LtzWmKfci&mz , I M P * 1 . 5 // g 
^■tfH^^p^ 10// 1 Srillx. 3 7 WU&K 2 0^-r^av>7t o #^T% §§-iii&2 5 fi 
1 £«U 2 0 55-fHK ^T'gt«L^o ffc-fe^ 4 5 0 n m<7>MK£iIiJ^-f * - 1 

3 0t, 6 0frffl<DKfcK£ 4 5 0 nm«S?:0. 1 ±#£«I£lt:I:£ 1 JIMS 1 
U SfSK/BW^** W^Jf-gliB S A*mmt LXB r a d f o r d^l'J: *)^» 

[0131] 

£UK9iS£*KJ: *K I MPOMiSia*ti3 0*C. MiSpHii8. O.J£ffi14te4 4. 7 
units /mg protei n-C&^K f I MP Ji 1 mMJ^±©E D T AK J: <9 

[WJ7] 
[0 13 2] 

[0 13 3] 

^v>-e % yvtf^f;V^ -f a-)y^>y^HPD3 1-SP1 £^*SM^ i mpitfc^ 
•h^ftiikZtitzTV^s^fl'* • -f-a ^^^^ ->*<Z>ffcft*?r -otzo i mpiH£^#^f£ 

[0 13 4] 

3:1% i mpilfS^ff^bffl^^^-^m^^^fo^o IWfEcoRVCioti 
mpil^^W^t?*)^ 1 k b p^DNAMJtSrisO*) iti U T^*^ K-^^-p B 
luescript R II SK+ (»ISa^^±) OSmal/EcoR VfUMg^t 
Mg&{iKt?AL£o ^V>-e, tUIS^*P s t IX-mm~f&Z- t!,z£<?X i m p 
W><Vl 2 0bp(DTO^*U **^<< V>jttt«fS^^^FRT@E^J^M^tw#o 
DNAKfK-^Ps t I$IJPW*^^fM^ifX-r^-«?:^J: l 5^ i m p mtt*frWr Ltz 

o ji^s c\<D-??*^ y<db zmYiimmmm^mui^nmwmmi'^^x^n^ii. 

f-jdj^nvf V>imit{S^£^irDNA$f>t£#Al- tKX <9 > i mpslfe^ 
^bffl^^^-=S:#^L^o £JLtKJ: >9$tigL£ i mpSfc^/J^ffcffi^* p B 1 

ue-imp: : Nm r t Ltz a 
[0 13 5] 

#v*"C\ C<7) i mpafs^fS-fbffl^^^-p B 1 u e - i mp : : Nm r 1 ^ g£j. 

ffigE#2 004-31 1355 3 
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\,? fn*>->3 >feiZ£ «5 -7*VtV-?f-;v^ • f 3^i/^yy^HPD3 1-SP1C 

^«*^«JSl ^ g/m 1 ©x'JXOV>f v>$r-g-tfTM*^«l 1% 
N fax.* A 0. 5%> 0. 2%, 1%, 1. 5%> p 

H7. 0) £&#iU 3 Or. 2BTO#U i m p«fc^±m^tTiM?> 2 Mfl>T?> 

[0 13 6] 
[0 13 7] 

3 t> is * y v * co«#^ *b #1, KfflMIr h~fy * 5 ? * ^ pNY3 

0 1 K"«***- (#^¥1 0-29537 8) KttLTli Kn^->;V7< >JZX 

[0 13 8] 

p NY 3 0 1 -fy* < *-DNA 1. 5 fi g Kn^->;V7 5 > 3 5 0 m 

g tNaOH9 0mgWL/;is!iS»5 mli:j|l|L^J8[ (1 0 0^ 1) £» 
filU 7 O'C^'ES^ 1 2 0^F^i3V^/c^ ^7^5KDNAtx^y-;V»:l()i 
^i$^;o ^^7X5 FDNA!:^I»(:^L> 1 0 0 n gffi^O 

* 5 KDNACi yv\£j^)V7, • •f-a <7V^>v*HPD3 1 £5£K^1&L 

£^BJCiE^#^M#6tL£:/9;^ KDNAii, 7G©pNY 3 0 1 -fy X 5 F^* 
D N A Cit^ 1 /: 1)© 3 H - 1 CftT L t ^ ri»o % *;fvf~>> 

[0 13 9] 

i^y^X? KDNA^rilCE coRUPst I MJtlS^filJD L*:-fe 7*9 ^ 
f 1 p PI {W&m^ 1 3 : EI 1 6 ) t B amH I®ftSE^J£tt#nL7tT>^-fe> 
^7*7-fv-f lp P2 (Se^iJ#-f-l 4 : HI 7) fcfflVCPCRfcfr^ repitfe 
^^-g-tflljl. 6 k b p<DDNABff>i-£iiilIL*:o MK> 1 . 6 k b p OD N A®r)t £ 
$lMl£fjtE coRItBamH ItJHL/; 0 
[0 14 0] 

ttz, 7 , l/tv>fyy»M^ttSpNH3 0 0 7'7^5 K (Yasuhiro, Shiga 
et al, Applied and Environmental Microbiology, 58, 525-531 (1992)) ^ilCBg 

1 iimmw.nzttmLfz^yA-fy'C?- f 1 p P3 de#i#-^ 1 5 , m 1 8 ) tEc 

oRItXbaIIi^JMDU:7>f*>^^7^-7-f lp P4 (S2?iJ«H§- 1 
6. Ell 9) taoTPCR^/Vtv^^^ftSfs^t^^? KOr i ^tf 
**jl. 1 k b p<DDNAMfrZigH%LJz 0 IK, 1. 1 k b p <7)DN ABfJtfcfljIJPl^tE 
c o R I i:B g 1 ±l5tr#7t#«j 1 . 6kbpifil. 1 k b p ©MDNAi 

£££ ipff/t^-/^^^ K^fpMt^o dO^^S F£pNY-Mu 
t - B 1 e t Ltzo 
[0 14 1] 

ttz, mm&&<7>2- M m-77A5. KfcttSlfc, Nco IfPiIEmfdlJnL*:>fey*y 
7>fv-f lp P5 1 7 : m 2 0 ) fcXh o I®f&IEm#;!jnL/i7>^-tr 

>^^7^fv- f 1 p P 6 (@B?iJ#-5§- 1 8 : 112 1) ^v^TPCRfc^fv^ Flp'J 
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Vf^-- ^a-e^^'&tpDNABfM-SrNc oUXho IT«Lfct> pNY3 0 1^* 

^-onc oi/xho immmm^MW^mx-t^^tizx n f i P ua^tr^— « 

ifrfs^fc^tf^* *-£#fc 0 C©^^-*PNY3 0 1 -F 1 p t Ltz 0 

[0 14 2] _^ ^ 

r»pNY3 0 1 -F 1 pMCXb a I WMW&\ % #tP Lt*^^774 
v-fip P7 (ie»-§- 1 9 : m 2 2 ) i: P s t IMfiiE^J : £'#inL/cT>-f--b>^ 
lp p 8 (IB^J#-t2 0 : H2 3) £ffiv>-CPCR£frv>, F 1 p U = > 
t f^--b*it{S^O f P NY 3 0 1 fi*<7)-/n^-?-fiii!c£'§-if&j 1 . 6 k b p«DNA 
mK*mm^tzo %K S 6 kb pODNAISrJtfcflJKI^fiXb altPstl 

UjfilLfc^ ±|Bt?#^pNY-Mu t -B 1 eCOXb a I/P s t IMRMKDNrffi 

i3 jf a-t a t £ * 9 * * * ~> > wttafi^f-ffli iwi **as t 

-Y'>>W1it3fi^»Ji»ffl^^^-*pNY-Mu t-B I e-F 1 ptU. -TOpNY 

— Mut— B I e-Fl pit Fl p 'J a > vf i**^ * 3£E U -> 

[0 14 3] 

^-C. £*>**v>f ->>»tiiHS«^ffl^^^-pNY-Mu t -B 1 e-Flp 

- am h titzmwfr ^t^yyiywtv^yx:^ Lxm^fe * TF-tmw * S4k l 

[0144] 

&_hK «£ *) . ^t-r^y *U fro, ^Wttjlfc^filllfe 

ffl^n-pNY-Mu t -B 1 e-F 1 p**JBi«tfe, i(!!ltt47*V WW • ^ 

am>^C i mpit{5T-^«^#/Co £ J A±<7>«l*!3£iS* K# 
»B*«fig^- i m p iF^mfcZ iXtz-7V\£s^)V* • * 3 * > yX^l/W;VX 

•f 37y^>y^HPD3 1 — SP2 (Brevibacillus choshinensis HPD31-SP2) fc# 

[0 14 5] 

PD 3 1 - S P 2 ^Ltii^±S^ >'^° : 5'S^0mil<5^-^TO'fb^fi : o7to 

mmm s ] 

[0 14 6] 

(fflmW-^M? (Extracellular Major Prot 

ease, EMP«I2) it^O^n--^^) 

(8-i) iWJft^*^>^^fC5M»»* (emp) omm 

^l/WM-f3-)H>^HPD3 1 (FERM B P - 1 0 8 7 ) * 5 L <D 

«5 0mMOhn«» (pH7. 5) **JpLfc|fe, DEAEt^WvA^n 
J 0-0. 6M N a C 1 O&m&AAgEK * 0 EMPSrMLfc 

o 

[0 14 7] 

EMP*tlIfl-t5 0mMbUiia (pH7. 5) oW^LtlfL^ ^ 
;^>*7Al:iU 0-0. 5MONaC 1 OE&igjK£jIBK * «9^ffiU EMPiS 
ififpi: Liz,, Ztz, #*ffiHfl-«>**fiH£SlSfett. Analytical Bioc 
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hemistry, 102, 196-202 (1980) C£ 4? P 

AGECi Off ofco 
[0 14 8] 
(8-2) EMP©7 5 y^SS^iJ^ 
8-2-1 N*j»T5yB6E^*f 
EMP«»fIp D nl 0^g^7^'J^7U'l 0 SDS-PAGECiot 

, 0. 0 1% CBBt4 0%^^y-^^4S^M-eEMP<O^^^gAyK«: 
fcWLfco C B B ^^j:^ 4 0 %^ y - JH« L/:t, JK«rje*$^ * 
K^n*^ K 4r#trBI*3J«) fflU AB I ^nf-f ^y-in-mo del 4 9 2 K«fc «? 
N*3i§T 5 yBMB^J&ffcffofco £©7 5 ygfelE^fffcJ: !K AlaSerLysA 
rgValHi sThrAspAsnLeuVal I leAlaLeuValGluPh 
eAsnAspLeuGluGl yAsnGl n©2 47^ J W&b&frh sQ? & N»©7 

[0 14 9] 

8-2-2 [*l«5-7 5 y mSB^iJ^ 

EMP»lf|gp a n 5 0 M g V ;VT 5 K 1 0 %Wi%.<D SDS-PAGECiot 

#»Lfc$U EMPOJ'Wf/O K£^tf-7*;Wt££Jl9aiU It:, current protoc 
ols in protein science, 11.3 digestion of proteins in gel for sequence analysis, 
John Wiley & Sons,1995©3r&Kfl£v> % E M P £ Y } ) > 1 // gK«fc $*/H*J**#fc 

(MSMb^flca^rtt) KttU 0. 0 5%TFA^tf7-fef-h');V0-6 0% 
WlilS^KC j:oTEMP©^^f KUfJt^^aJLfCo WiL^EMPO 
K»f>i-<0£>i:o*j£B Lfclk AB I 7*nN>v-^n-mo del 492 

, I 1 ePheGl nThrGl nProThrGl yP h eAs p<51 07? 

"b ft & rtffifflWfr 7 5 y £K7>J * ftsfe L £ c 

[0 15 0] 

(8-3) emp«^J : O^n-->^3l0 f rasg 

±E"Cl#/cEMP^W^7 5 y^SS^r*-**:*^ TIBfc^l- 2«©* 
V^^Vtf K7°7-fv-emp PlJCemp P 2 fclSffK ^ L/io emp 
P lSJfemp P 2©tt*HByiJfc, ^tL^tu BE?fl#-j§-2 \WWM^2 2 fcjjsU 

l£^<b 6#g<73nS.U f i5^iJ#-i-2 2<DZEfrh 6f iWnli, -f-tt-TtL, ^^y>^ 
-To 

[0 15 1] 

itlfj^^^v-emp PlWemp P2tfflv»-C, ^veAf^-fs") 
y^>y^HPD3 1 <T>? J ADNA^ftStt^ P C R fcfi 1 ^ £»7 0 0bp©DN 
A®fK-=£riiipsL^o 3£K> £©i&7 0 0 b p ©D N A®f>t & p U C 1 1 8^**- 

mi 0 0 b pODNABrtf^empitfc^-O— SBfc-g^-ev** £ fcfllBLfco 
[0 15 2] 

Jgfc. £©j&7 0 0 b p©DNA®r>f©±^:lC&irF^©DNA8JrK-£^n-^>^ 
-f&fci£>fc % _hIS-C#7t^j7 0 0 b p^DNA®f>t^DNASB^|7 ? -^^^^T^i- 2 
ffilO#I»7'5'f7- > ±««©ig«JBfc 7 emp P3, 

aollfilC-fc^^'fv-emp P 4 fciSih ^J&L£o 
[0 15 3] 

f 7V^'f;^ • ^->^>'>^HPD3 1 WADNA^E c o RVf© 
MWBm-ZoXmKttV, MK> tftfc©DNA»rfr©*#fc7^:/*-DNA*#in 
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[0 15 4] 

XVf^VX^'fv-emp P3, P4, 7f^-D 

NA<9^I£?!)£s ^ft-F^ I2?iJ#-^2 3, 2 4 , 2 5 t*7F .1 ft-ib £ 3: t *6T|I 2 
5 ^^i" 0 
[0 15 5] 

^v>T'. • -fa ? y^v^HPD 3 1 )"7 A©7^^-DNA 

7^7*7 'J-tiiCffl^TPC R 'HtV*. e m p»{S^^ft£^trD N Affirm ^"PSb 

[0 15 6] 

Wm&itternp(DDliAmi\*mm^3 (!U9~11W±^) HtfU -fLt, *<D 

(m 9 ~ 1 1 ©TS) I'^-To 

[0 15 7] 
(8-4) EMPWttt 

^^J[*#»tEMPIi, -fly^umMt L-C7 5 4 7 5>^»^ 
^<5.^S^8 4 kD zCOWi^VJ* 9 iWft^.K43^fcSfLSRHN*38ll 2 4 

7 5;HW«i$^ 6 3 0 T 5 ;SBI**fe4:4*fift7 1 k D a^filM^t 

fc«Jfet3to Jfc&flWN 2 0 7#gl'i±Z i n c * 9 u 9 * 9 

mm<nW&4 t><Dm&l~M^i-Z£Zfr&nEXXH&m&ft&1r2>Zbfrb, EMP 
l±Zin c*9v9>'i9Kfrm&m~?$>&tm%.LiZo 

EMP Clostridium acetobutylic um<D* 9^9 >s*9M 

[HJfeffil 9 ] 
[0 15 8] 

( i m pat^t e ra p tfe^^^b $ 7" 1/ EV<ff ;^ • a >->.*Hflc© 

;&v>-£\ HM^J 7-e#^7*VtT^ < f^ L ^X • f-a <7i/^>vXHPD3 1-SP2 Sr^f: 
Hemp WflHb&ftV^ 2 tt<7) ^ V*9% J ft J Bm% impiemp at^Pd^ffi 

^kStLfc-ri^e^f-^ • f- a 9 > v*B*fc£fE$£Lfc 0 e mp&fc^^fiHbSft 
^7l/^f;v^ • f-a *->*>->*«*fc<^§!!tt. fflRH^x. £ £ aitfsT-o^ffrfb 

[0 15 9] 

empat^-^fl^bffl^^^-^flHSSrffofco ±iB<D^8fc0> 8 - 3 KbBIR© e 
mp P477^v- (@e^ij#-t2 4) 7 9"f9 - 7? 4 t- (Ifi^J*-^ 2 5 ) £75 
>f -^-fcfflW 7*l/^f^ • ^3 >)H>^HPD3 1 <OT 9~79 -¥ J A 

DNA7'f7 , 7';-^iltLtPCRI-tfV\ e m p itfS?-£S&7>&K^-if£j 2 . 2 k 
b p^DNABrtf-fcWbfco 
[0 16 0] 

^v>-e % i^PCRCi «3 **flB3 *Lfc*& 2 . 2 k b p^DNAUffr^P UC 1 18CH 
i n cinWR#*1»l»SBtefcif ALfco ^-e, }f AUDN AEffJf Oja^K&a B a m 
H I Bffe£?iJ «£ *) «J «9 tB $ iltzx- U * n t -> > Wteitfc?- &#tr D N A 
Wfit*Jf ALfco 51- «(IK*3RH i n d Hit P s t I T* e m p itfzrf-ftSBO 2 2 0 b 
p£ifc*ft % Z<D-77Z$ KOHi nd III/P s t I WIRBftttDISflfcttfc*:*- v>f v > 
Wtta^i^FRTBayySrMlffl^^DNAlBfM-SrWA-rAifctJ: 0 empife? 
^flHtJfl^^-fcflM&Lfco iOempal{5i L ^'fbffl^^^-^pB 1 u e-emp 
: : Nm r t Ltzo 
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[0161] 

#CV>T% ^^empitfS^fS-ffcffl^^^-pB 1 u e-emp : :Nm r t«v>ty 
Hfy^;i/JX -f 3-)y^>yXHPD3 1 - S P 2 ^ e m p itfSi^^fiHbS-tro fco 
pBlue-empI : Nm r e m p iHSS^-WS^ RXf, empiifc^ffi 

[0 16 2] 

±1BK iDllfcimp m^JkV e m p a^d^flHt* tt^"T V fcf • * a <> 

y-y^'MW^y'^^^^^ •fa^i/*>'/^HPD31-SP3 (Brevib 
acillus choshinensis HPD31-SP3) k^r* U F E RM 
BP-0 8 4 7 9 t ITIUHffKLfto 
[0 16 3] 

(/I'WfW • -> v*^v*HPD31-SP37m^ffMf££*L£v^ fcOlSB) 

[H3&M 1 0 ] 
[0 16 4] 

&±KJ: i)#/;yvtfAf;w • f 3 i )y^>yXHPD3 1 -S P 3 J^fl&^^^Hfe* 

^4 H^t" o 
[0 16 5] 

Gfc4) 







£*8 


r 


1 




80t:tpiam 


80 < CiniaM& 




• f- a ^v^^v-^HPDSl 


7.6X10 7 


1.9X10 7 




• f- 3 ? v * > v ^HPD31-SP3 


2. 1 X 10 7 


0 



[0 16 6] 

ynf/tf^-'f 3^H^^HPD3 1I±, 8 0TC, 1 O^KWjMK i 1)£TS 
3&Ojfe3/4* , 9Eat-J"«OH*i , b^ T'Wfcf/^l'* • f-a ? V.XHPD 3 1 -S P 

1 1 ] 
[0 16 7] 

(Di<oi^) 

31 -/Vtf^'fjVX ■ fa->i/*>^HPD 3 1 - S P 3 OJS^^JSRffiSrfflWf-ta 

• ^3 ^y^.yyXHPD3 1 *ffl^fc 0 -f-Ofe**:^ 5 fc*5i"o 
[0 16 8] 
(*5) 

















6 Ot: 


70t 


8 ot: 




• 3 ^ v^>i/^HPD31 


3 3 0 


9 4 


6 7 




• f- 3 ~> * > ~> *HPD31-SP3 


ND 


ND 


ND 
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[0 16 9] 

v^HPD 3 1-SP3 tCOV^Tti, #^MT^K,M^> 1 ^imrtKl-^-C^ 
^li, • f3>)v^>^HPD3 1 -S P 3 ^fl&^fls:*^ 

[0 17 01 

m±<7> 8or, io «-pgoeaK«svDffioiii!i5esiUfe<z)tt*^ * «? x ^^^^ 

[0171] 

US) 

[0 17 2] 

^tc, ruf^f^ • -f-a ^v^Vv^HPD 3 1-SP 2 <OWMfe&\-<0 9 y Wg.fr 

If, /HfAW-f3<)y*>y^HPD3 1 (FERM BP- 1 0 8 7) ( 
/^;v* • yve^H 102 (Bacillus brevis H102) (#i^BS 6 
3 - 5 6 2 7 7) ) -C Zfl*^ * yRVB S A^Lt, ^Vtf 

• f a-)y^>y^HPD3 1-SP 3 a* 3 £v>£ t ^IILfc, 

[^ WJ 1 2 ] 
[0 17 3] 

U )V9iJ^4 y (OfrtimMfc «£ * •fa')H>y^HPD3 1-SP 

3 ©Jffllftfl.©* >;<*3C5WS*&*fim<DfflMili) 

5%. 2%. 1 %<0^^rA<;i/^4:^-tpTM^¥^*feW-?-tt-?^tcyve^^;VX 
•f 3 -)y^yy^HPD3 1- SP3 WL/:t, 3 7 ICT? 3 S IW36&fr^ ^ ;V 

N 2%, 1 %0*^r A ;v -?-tL-e^<7)TM*^%<7)i-<Ttci3V^-t:^Nn-(± 

£<&*t*fcJ: 15, ynf^f;v^ • f-3"jv*yy^HPD3 1-SP3IJ, 

[«#!) 1 3 ] 
[0 17 4] 

(B S A<Dfrmm,Wtfc£2>7U}*/^)l'X - f 3-)y*yy^HPD3 1-SP3 OfflUfc 

ts.<D* y^^Mfr-mmmm^wm) 

[0 17 5] 

*MML*:BSA (SigmaA4503) $Sift&**ifcft3. 2mg/ml &C&&± 
? CiiDL^TMWil 0ml K7lxkf^;v;* • f 3 -)y^y-^HPD3 1 - S 
P3£3g«U 3 7^ 2 0 0 rpmtIt^lUo 

*8*BH$&&2 4ISIBK 4 8B#P B 1> 7 2I$K^©IIMJRU fIRL 
*:&*<Dl&mi*tiLfrttLX 1 0 0 0 0 r pmt*5»L^l^frot #CV*T\ JS't^ 
mKXQfthtltzt&m^tttWfrG 2 5 ft IK.0. 5M Tris-HCl (PH6. 8) 

125/ii, 10% sds 200// k j5-^;v*yfi^y-;> 50^1^^ 

inU Mil^^X-S^FIi^I^o^o 3£ 0. 05%BPB£70 

%^y-bn-;v%#tp0. 0625M Tris-HCl (PH6. 8) 0. lml£ 
inx.SDS->K'J V K^^«*CiMBl (SDS-PAGE) K&LfZo S 

DS-PAGEI11 0%O7^';^75 KIStt4ofc, CBB 
(^-vvyij'JT^f^H fcifclfe'fe CJ: ijffofco -toft*. ftHM24H 

£*>*fr*fcJ: *K ^Hf^ffl/^ • f 3fy^>y^HPD3 1 - S P 3 fiB S A<Dfr 
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[0 17 6] 

HK, 7*VtrAf;VX - f 3 ^y^yXHPD3 1-SP 3©M^©^ >^^Jt5" 
-tf? f ^ - P A G ESX^T V** ^> TVa-Jl'^v^ftCJ: ■) * 
feLfco ^SSl-tt^H^^^^^ • <7v*>v;*.H PD 3 1 (FERM BP- 10 
8 7) *JBv»fc 0 
[«$] 1 4 ] 
[0 17 7] 

(*9f'/-PAGEHJ:*HPD3 1-SP3 Qflll&ftO * 3ttfl«»*ffittOfF 
tt) 

PD3 1-SP3 (DZK^fl* TMtfl*tt 4 8 R#Hi£* Lfc&> ^#±?t®^ 10// 
1 t*7f^-PAGEt:ftLfc, t'7f^-PAGE(t Analyt i cal Bi 
ochemistry 102, 196-202 (1980) ©*ttfcfEv»fr o fco 
famfeWfr* 1 OmM CaCl2^tf5 0mMh'MtH (pH7. 5 ) M®^* 
i: s 3 7 < C^)'IfiS^l 6B#We< £fc£«fc ^JH^-tf^^Sr^S-tffco ©afcSv> 
0. 1%7 5 K/5f 1 0%BS*f>44ftfe«t?3 05" 

[0 17 8] 

HI 2 K/p;£tLTV>£ t is 19 . 7*l/tf^'f;>^ • ^y^.yyXHPD3 1 <Digm±'M 
®5-e{±, »4 0 kDaO#l&J&£* w^K7>^Mt£KJ: 19 -fe*7f->7& s ^$tL^d £ 
V FtmWZtl-fz-t)^ 7Vlf^f;V^ • f-a ^y^yy^HPD 3 1~S 

[»M l 5 ] 
[0 17 9] 

(7y**-lf^ML^HPD3 1-SP3 <OMm\-V> 9>'*9 S^»»*SttOillSfe 

) 

ynfA'f;^ • f-3 -7 HP D 3 lS^HfAf;^ • f- g <7 v*>->* 

HPD3 l-SP3^T2^i (^7*f>l%, S^^O. 5%.I£S^**0. 2% 
, l %) -e, 3 CC. 6 BHfilHl^. 10, OOOrpm , 

1 0«"Wa^«L, #£frfc±^£^iffl5effl?>i**l-fc L£ 0 5 %<»TV1i*4 0 
. 1 MOT r i s -HC 1 (pH8. 0) 1 Ltctt* U Lfco #CV>"C % 0. 

lm 1 <D±m&«mmzztitms:<om.®zmz-, 3 yc-cs^wRjEB**^, 0. 2 

ml Ol 0% h U 9uutimmf6Li:tox.XKl&*jk»t>t:o Ml? 2 0 7>TOSL 

1 5, 0 0 0 r pm-Cl O^Wat'C^ft LT:Jt7t®#£ i: <9, 0. 4 m 1 CO 0 . 5 
N N a OH&3JDX., 4 4 0 nmtfXftjfcKfcifflfeLifco JBUt©*«W>*lr***6 Ka^o 
aE6T?li5l$ro<0»&T?R#ft*l 0 8MtS****flH£* 1 unit tL/; a 
[0 18 0] 
(*6) 







mmmn. 






(units/ml of culture supernatant) 




• ^3 >7i/^>v^HPD31 


0.12 


7*i/H*A*f 


• 3 -7 ~> * > v AHPD31-SP3 


ND 



ND : ^m^pTfg (O.OOmT) 

[0 18 1] 

±I3tf>^6 tCTj^^tL-CV^ t& 19, 7"Hf^f;V7, ■ fa >>H>'>XHPD3 1 -S 
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frvtz 0 • f-a -)->^Vv^HPD 3 1 -S P 3 <^i#*±tti®^^ ^ 

[£Jfc« 1 6 ] 
10! 8 2] 

(7v*3-;H««LfcHPD3 1 - sp 3(7)mm^^y^^M^-Mmmm^m^.) 

?V\£^)V* • ? v*^~>*HPD 3 1 Xlfynf/^t^^ • -y-v^vX 
HPD3 1-SP 3^^tL-rtL^TM?t^Hfe-e4 8B#P^«U ^#*?-T^ 
S'fr. 5-® U-Cf#fc-ttL-€*tt^>i&3S±fflfHfl'*C entricon plus-20 ( 
B i oma x- 5) 0«fc*»Lfco »*8±i*ift3 0 0 ^1 t^tOl 

00mMHJ«(pH7. 5), lOmM CaCl 2 . 
U 3 7t:oMX*3BfF^, tt#Lfc„ RfcfcTlfe, RE&«It*> fcat'fcfl'KU 
m%L<05 2 0 nm £K£ *K **Stt«rfll36Ufco ^^***7 

3 7t), 1 ^raoRJSt? 5 2 0 nmOfflbfcJK&O. 0 1±#^^>iii 

1 u n i t t Lti 0 



[0 18 3] 

mi) 













(units/ml of culture supernatant) 




• f 3")y^y ^HPD31 


33.2 




• f - 3 *7 > ->^HPD31-SP3 


ND 



nd : iskm^m (o.mT) 



[0 18 4] 

±iBtf>^7 IZTfiZftX^Z bis*) , 7*UtTAf^ • f- s ^ v*>v*HPD 3 1 - S 

•o^o yve^*f;W • f 3-)y^Vi/AHPD3 1-SP 3 <^ft±?» * 
g^^ffili^^^tT^^^-^^ • f3>)v^v^HPD 3 1 t'ifc^T 1/3 3 0 JilT 

[0 18 5] 

]>±±.<n$mmi 4^<bHifc#!li 6 Kit?, ^Hjoyi/tr^^;v^ • ^ 3 
HPD31-SP3 «0«^O^ ^<Of*t*47*Hf/<f 

[0 18 6] 

(:/Vt:VWV* • ^ 3 ^7->^>->^HPD 3 1 - S P 3 Wfflafi ^ S Wt?S 

#v>-C% ^©yueAf;^ • f 3 ^y|>y^HPD3 1-SP 3?>M!*!<7>* 
y< ? «^8$i£StMtt ^**7f>-PAGE te&^T */* < W ^ £ ffl v> K =fc <9 Wfla 

[«$) i 7 ] 

[0 18 7] 

(^tt^TT^-lf^^^-P AGEiZX^yu^^^^ • f 3-)y^yyXHPD 
3 1 - S P 3 * K3^S£SffS1±?>?Hiffi) 

yi/tfAf;^ • ^3 >)y^yyXHPD3 U 7*VtV^;^ • ^3 >>~>^>->^H 
PD3 l-SP3^-?-tL-rtL^TM^^«. 3 0t:tr4 8B#K^*t7t 0 *£***-T& 
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K« Lfco *S5tt*#TO*$C*«Hi, Jfflfl&rtlifr 10^1 KfcftJK 50mMb'J XtH 
(pH6. 8) > 1 0 -tn-^SrJnx., 0. 1 %<7)-te*7^>£'a-ti' 1 0 967^ V ;V 

7 5 WH:ttL, S D S h V^-^'J y^|f$t4^ lOmAW^ll 

•CI 0B#W*IH-&£M::.fc <5lfo7t 0 
[0 18 8] 

m,%%MfcT&. 5 OmMh 'JXtf (pH7. 5), 1 OmMCaC hii^t 
7* 'J;V7 5 K^;Vt 3 4fl#Wev»;fc& % 0. l%75K7 , 7 < y^U0 

%* * ;-frt i o%TO^*^M?£t*3 o«feu 75 m^miv 1 

[0 18 9] 

HI 3 K^SilTV** fc£!9> T'VtVN'f^X • f3^y^>v7HPD3 1 
Ztltzifi, /l/W^ .f 3->i/*>^HPD3 1 - S P 3 0*ffl]i& 1*3 1139* fc*5V>-C 

[Hft0O 1 8 ] 
[0 19 0] 

(TV**-bM ^HlfflL/^VW^ • f-a <7v^>v*HPD3 1 - S P 3©IH 

e^f-;v^ • f-s >7 v^^v^hpd 3 i-sp3, ■€-*L-r*LoaeaaF«3iB^2 oo M it 

IfMdOOmM b^^i (pH7. 5) , 0. 2 % 7 -tM 1 0 mM 
CaCh) 4 0 0 //l£7lfllU 3 7tOfiiat:i. 5B#HISv>;fc&, »*«2. 5 

^04 4 0 nmOMijg^iliJ^L/Co ^Kfflv>fcJfl*5lSift<9*i:* BSA 
*WM£-?&B r a d f o r d^t:J: Lfc 0 &Ji©*&*fc& 8 Ka^o 3 7 

im©El£(:^V^T4 4 0 nm«f*St0. 0 1±#$«iitS"l uni 

t t Ltzo 
[0 19 1] 

(£8) 







Jt;fe14(units/mg protein) 




• f- a tf ~> * > v- *HPD31 


41.5(±1) 




• f- 3 ^ v * > v ^HPD31-SP3 


5.2(±1.4) 



[0 19 2] 

±lEO* 8 £ <9 . ri/^fA'^ • f3^H>yXHPD3 l-SP3tii 

Ml/8CfiTLtv^ 0 
[0 19 3] 

m±<7)»^J 1 7 1 8 iZ X 19 , fflOT'Uf^'fJl/^ • f - a f7 > 

hpd3 i-sp s<nMffi.n<n9zsj*9nwmm%i&te. 7*v^f^^ • f-3-7~>* 

>v*HPD3 1 J: fJMCMLtV^i ttfco 
[0 19 4] 

(7HfAf;w • fy^'/V^HPD 3 1-SP3 KX & Wfcz. * KOfrB 
fi;, ^Woyis^^J-frX • f 3-)Hy^HPD3 1 - S P 3 *«±Hfflv^ 

£ *l& P ^> v» Ttr o fco 
[0 19 5] 
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;N'fjvx •fa')H>y^HPD3 1 LT#r&&M£frc> fcfi, J t<o— 

g&53-rt s fl-fS?$*lTV^* ^^ft Lttt, ^ft*IL-ljJJS»ft (EMBL 
accession X7 4 5 6 8) , *MK 1 2ti*vjl/f-7^^W^I ( 
maltose binding protein) EfcSft'fc (EMBL access i 
on AAB 5 9 0 5 6), vfisfcv^ n 7 r -ya n --HaJ^cBT-JS^ffc (G e n 
BANK accession NM_1 7 4 0 2 6. 1 ) , Z/stfgff)— 

n%-emftmfom&*%-?2> e n 2 cm 2000-279179) , st^ «io 1 

5 7 :H7W©^>f ^ (SWISS-PROT accession P432 

6 1 ) (D-UfrXJ vfitlRttSr^-t&^y ^V 0 ^ K (Int imin (3 3 9- 

5 7 5) ) tfflv^o i^IHIiyvtrAf;^ -f 3 ^y^>y^HPD3 l^rfflv^ 

[HifefO i 9 ] 

[0 19 6] 

(ri/WA'^ -f 3>)y^yyXHPD3 1 - S P 3 C X 2> I L - 1 /3 9>'<? 

^fi*IL-l/?Mf (EMBL accession X74568) UITT' 
^IL-lj?) <ON*S7^M*3- KtSDNAE^iCN c o I B*BE?d fc ~> 
K©— SB£n- K+*R^*#l)llL;fc-te>*:/9>f -7- (S5^iJ#-^2 6 : 13 2 

6 ) k C 3«7 5 =r - Ki" S D N MBfllfc H i n d III^SB^J fcfjUD L/c7 
y*f-*y*~7?4*?- (Mc?iJ#-^2 7 :@27) ^fflv^ty^* IL-l£cDNA& 
»a^PCR*tfo^ 0 It, PCR^Jt(i3*L;fcDNAtffr**IIIR»*Nc o IJsitf 
Hind IIIT^IL, pNY 3 0 l^j'-Mc o I /H i n d IIIfliIIR»*#JBr« 
tl:JfA«i^a I L - 1 iJMiiffl^H-^iiUco I L- 
1 ]3M4il^^^-^pNY3 01-pIL-l/9fc Lfco 

[0 19 7] 

&v**C % :©pNY3 0 1 -p I L- 1 hn^V-va vffifcj: 

^;V7; •f3^/V/y^HPD3 l^^Hf^'f • f a^y^>y^HPD3 1 

-s p 3 t kx *)=&%i?mfc*m&Lfzo ztihoi&ft. 

4&s 5-ILT#/;-e^^*±OT^^ 1 0-2 5%it^IBOT^ U;VT5 K^;v 

h a-fejvn-7li:e?Lfco &v>-e, j£ftfcfl£v>, ^I^^lp i g IL-l 
^#tlv»fc^x^r/rn ? MIW:ftL7'^ IL-l /JO*fttfi*ff ofco 
[0 19 8] 

B5^$*LTV>4ti»), ^Hf/^W-f 3-)y^.>y^HPD3 1 

*is±t:fflv»fc*^^»±. 79 i l- i /3<Dfrm*7Fi-m^%'*y nmmztitztf, * 

^oyi/lf^f^^ • f 3>?y^>^HPD3 1 - S P 3 S:?S±tcfflv>fe»^^tt, 
7** IL-l /?<?>^fi?£^i->^> KI4B#e>*L4tf»ofco 
[0 19 9] 

i l- i p<D%M>*'n^tz 0 toaugojg** 04x^9 i^-to 

(*9) 



/HfAf;V^ • f-a ^~>^^->^.HPD31 30 

mSE#2 004-3113553 



2003-381606 
• f - 3 ? i/^ y v^HPD31-SP3 



80 



30/ 



[0 2 0 0] 

^9 KjjsSfiTV** t js 19 > 7ueA*f;V7, 3 >)H>->XHPD3 1 - S P 3 £ 
tiCJflv^^ISftfc^itt"©?'^ I L — 1 H\ ^V^f*^ • *-a* 

[^Jfeffll 2 0 3 
[0 2 0 1 3 

(yi/W^ •f3^>iVy^HPD3 1 - S P 3 l:i4*ftf MBPOfl*4i 

) 

»IK1 2Wv)H<-^^;^S (maltose binding p 
r o t e i n (MB P) ) J&$kfc (EMBL accession AAB59056) 

(^T»IMBP) ©N«75yt^S^3-Kt^DNAie?iJi:Ps t I I&lSfclSE^ll 
£tt2jnLrt:-fe>'*:/?'f*7- (iE?iJ#-t 2 8 : HI 2 8 ) i: C*J»T 5 = - Ki" 

SDNABByfl^H i n d IIIBMfeE^J*#in L/;7 >f-b -f (@e^J#-^2 9 

:H2 9) £fflv»T^mK 1 2*fer^ ADNAfcfcMKPCRfcfrofco KK. PCR 
•Ci«i|B§tL7tDNAWfn-«:ftllR*3!IP s t I t H i n d III^&SL. pNY301^ 

^-copst i/Hind ummmmw^^n x-t* £ t ^<t ^jiimbp^ 

^Htffl^^^-***Lfeo ^ «^iiM'B P «4iffl^^ ^ - * p N Y 3 0 1 -MB 
P t Ltzo 
[0 2 0 2] 

^v>T, r©pNY3 0 l-MBP^xL/^ bn*°l/— >3>fti:i^ ^vvf^'f^ 
- f3^y^y^HPD3 lXtf^Hf^f ^ ■f3^H>y^HPD3 1-S 

-?-tL-?tLTMie[^*-e3 Or, 7 2«FfflJ&*Lfco **»T^ *«**«'t^ 
#HLT»fcimt»H#&SSjiS0U 9 fc IWo^JeiK «£ 19 SDS-PAGEWx^ 
* >-7*n y h^fc^Lfco ^<D%k^ 7*VWJW •f3^y^>-/XHPD3 1 «r 

Oy*l/^f^ • f-a ^y^V^HPD 3 1-SP3 fcfc^KJB WcSr^Kti. jzB 
[0 2 0 33 

^*»f MB P ©£i t ff o fco -Oig^f^il 0Wo 
[0 2 0 41 

mi 0) 



1g£B*|c «««tWWBfMBP«)*»i (mg/1) 



•7*V-tiV^^;V^ • •5 L 3>i'v'^^v^HPD31 500 
"f V X • > v*HPD31-SP3 900 



[0 2 0 51 

$L1 0 tLTV^ t& *), -7V\£*<*fr7> •fg'>y*mHPD3 1-SP3 

^f±lCfflV>t41§^tW^^JifMBPOl»Stt, 7*HfAf*^ • ^3 ? 
v^HPD 3 1 «r1&±Cfflv^»'&fcJk^2#fCiitnL"CV^o 

immm 2 1 1 

[0 2 0 61 

(yi/tf/^;v* .f37y^>y^HPD3 1-SP3 fciStfi'M-C S F<0^4 
K) 

|iifE# 2004-3113553 



#H 2003-381606 



<*- 9 J : 31/ 



^ n 7 7 - y n D - (G e nBANK a c c e s s i o 

n NM_1 7 4 0 2 6. l) (filTf vM- C S F) ©N*S7 5 J = ~ Ki" 

SDNAKSWUB amH IK«IB5!l*#lraLfc-tV^7 p 9'f (W^30 : HI 3 0 
) i:C*JS7? ^$$£££=1- Kf aDNAfS^JKH i n d IIIBftRyil«r#lQtfcT > 
f--fe>^7 p ^-f v- (@S^!l#^3 1 : HI 3 1 ) *ffiv»-C)'>M-CS F c DNA$:§I 
CPCR fcffofco II:, P CRt?HJWI$*L3tDNA»fM-«rWIS»*B amH I tH i n 
d IIIT*MU pNY301^^-^BamHI/HUd W\mWW-%^MW^.K 
WX-t&ZtKX 19 7->M-CS F«I^^-SI^^. ClOtf^M-C S F 
»lffl^^^-*pNY3 0 1-M-CSFtU:o • 
[0 2 0 7] 

>X^T% :^pNY301 -M-C S F *^\s? hn*>-y a '/ft|:J: *) 7*Vt*A*f 
;VX • fa7y^>y^HPD3 lX^l^W^^ • f 37v^/^HPD3 1 - 
S P 3 <^*L-r*LKaSA-r££ tic J: «$g L*r 0 £ *l <b 

^tifiiTMlW3 OtJ. 7 2l*WJt*Lfco J&*#£7&. 
, ^llL-C#^it«±?tll^*»^J 1 9 tmtt^JWCJ: *) SDS-PAGES^x 

7-/M-C S FO^SftSt'O Ki&qfcBStLfca*, :/H^< 
f^X -f 37vl>yy^HPD3 1-SP 3 £}f £Kfflv*fc»<6-i::i± % ?->M-CSF 

[0 2 0 8] 

m> 7yM-C S Fi:ffiit4^*> K«f>y h ^ h U - & i £ «K 

[0 2 0 9] 

(3U 1) 



fg£.WW JHKfc+OSrS'M-CSFO*** (mg/1) 



ynf^f-ZU* • ?^*>~>.XHPD31 50 
7 U ev^;v* ■ 3 > ~>*HPD31-SP3 150 



[0210] 

«1 1 Cf?itTV>4 i&^K ynf^t^ • 7->^y~>XHPD 3 1 -S P 3 

7y^>y^HPD3 1 *^J=fflv^»^t-Jfc^#?;3ft^iiJjnLTV»3to 
[Hife^fl 2 2 ] 
[0211] 

(yvtf;^;^ • f-3 7yV/y^HPD 3 1-SP3 K i & E N 2 

>^^S«-|iMJEN2 Z&mirZ??** K^^-pNH3 0 
0 e n 2 (#r?S 2 000-27917 9) bn^V-y 3 >&K£ *) , T'V'fcf 

/WV* -f 37y^yyXHPD3 lR^Hf^f^ • f a7y^>y^HPD3 

i -s p 3^^tt-rtLtc^A-r*-t^j: ojgjns&ttfrttftu ztibvi&mm 

mfc*. Ztl?tiTM$Lfc1%mx-3 Or, 9 0B#^^«L^ o 
[0 2 12] 

^SDS-PAGEWi^^^^Dyh^lftCftUo -€-Oft*^ /VW^^ • 
f37yV/y^HPD3 lt*±Clv»fc»^Ctt, EN2«»^tIf*A>F 
**?tB$*i.*:3ft*> /UfAf^T, -f37H>y^HPD3 1-SP3 Srlt£fcffi^fc 
»^Ht±, EN 2 *HM**3ic#v*> KttB#5>*Lfc*»o;fco 
[0 2 13] 

tiifiE# 2004-3113553 
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32/ 



tti> lMit^^H:itltCBB^fe^!TV\ 9>Ji*Wy Kojftffifcfrofc 

[0 2 14] 

(*1 2) 







IS (mg/1) 


y v • f - 3 •> > v*HPD3i 

■7* V fcfMf- • f- 3 <7 v * > '>^HPD31-SP3 


400 
750 





[0 2 15] 

£1 2 Cg^fttv^ , 7*HfA*f;V7, - f 3>)y^>yXHPD3 1-SP3 

y ^HPD3 1 t«^Hfflv»fc»'&t:lb-«ft2#mMlPLTV^ 0 

[HJfeW 2 3 ] 
[0 2 16] 

(yi/W^^ • a ^ v^^vXHPD 31-SP3i:UInt imin (33 

9 - 5 7 5) _ 
$$m.4 >03 3 9#§<75T5 ymiB5 r 'Jt" ; ii^1"^DNAIB^J^B amH I «B 

WE^JfcftJnLfc-te:'*^'^- (IS»-f-3 2 :H3 2) k 5 7 5#gi5#^T5 7 
fiftEyiJt^JE&1-*DNAi5^I^H i n d lII<omMWM*tt1& bfcT -t W v 

- (IE^iJ#-^3 3 :H3 3) *Jflv»T>f ^fc^fcflFllfcPCRfctrofco 
PCRt^ttLfcDNAIIrfrfcWIMBRH i n d IlUBamHItML/;f, pNY 
3 0 1<DB amH I/H i n d IIIWRW*#Kratf£lw*$A-r& CI fc £ £ 0 «f0 1 5 
7 :H7t^^>^5> (SWISS-PROT accession P 4 3 2 6 
1) <DT 5 ymiS^J03 3 9&Efrh 5 7 5f IKffiSta F OslT I 

nt imi n (3 3 9 - 5 7 5) ) S K'** * -***Lfco -*>I 

ntimin (339-575) ^4iffl^^"*pNY3 01-Int imi n 

[0 2 17] 

uWpNY30 1-Int imi n^iV^ M^^V-y a 0 . 7 V 

l£/^;i/* .f3-)H>y^HPD3 ll^YHfAf^^ • fa^H^y^HPD 
3 1 - S P 3<D*tL?tUzmXir&ZkfrX. ^SMEBMfc&flM&Lfco J£C £*tfb£>5& 

$frMLT»fcJg*±i&lBfl-*:$Sife«l 9i:P!I*©^«(CtOSDS-PAGE»0' 
v i^r/70 7>»ftUo *<D£i^ ^^W-f3fy^HPD 
3 1 *«±KJBv>fc»<&-£l± % Intimin (3 39-57 5) <W#*7Fl-«8tf>K 
^•b*y V'tmUZtitztf, yvenfA'T, - f 3 ^y^>y^HPD3 1 - S P 3 £31 
^Hfflv>fe»^tcti, Intimin (339-575) «^tlf*^*>KttI 

[0 2 18] 

m> Intimin ( 3 3 9 - 5 7 5 ) K^t*^ h h V - 

i&fcifctpKSMBfSiLfcl ntimin (339-575) ©jgifcfxofco 

[0 2 19] 

(in) 



f&*8t+<& Intimin (339-575) (mg/1) 

ffifE# 2004-3113553 
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33/ 



7 V \£ X* )VX • *f- a tr v * y v *HPD31 100 
? V *X • ■f-aVi'ly v J*HPD31-SP3 200 



[0 2 2 0] 

ftl 3 t^^iiTV^ b&*)* -TV\Z>*=hfr7s • f a ^y^yy^HPD3 1 - S P 3 
*m±Km^X!km-£frtz1gmi8.*V> Intimin (3 3 9 - 5 7 5) 0*8t*fi^ 7* 
• f- a ^y^yyXHPD 3 1 v^fcfc-frKJfc"^ 2 flffcigin LT 

[0 2 2 1 ] 

&±<D%1kmi 9frhmMW2 3 let yHiVfJU • f-a 7 v^HPD 3 

ilAiS:rnfAf;W • fa->H>y^HPD3 1 - S P 3 Sr^Kffl^Tffofe* 

[0 2 2 2] 

itL^<0^mt±. 7*l/tfAf;v^ 'f37H>yXHPD3 1-SP3 fcfc^fcJBv* 
[0 2 2 3] 

(■/Hf^/l/* • f-a f7 H>y^HP D 3 1 - S P 3 -S&L&x. 9 y>*9%<DWU 
JEK* 7VtfM^;vx • f3->H>y^HPD3 1 - S P 3 ti&^^fflv^jSMfex.^ 

K^f±> ri/^f*^ •f3')y^>y^HPD3 1 *m±\zm\,*xW#>Pi'"-<0¥&&. 
W.*ftotzWi&K, %<0—Uimfenx^ZftX^tz*y^*n-T:3bZ>-79& : &J>9 
-y3.uy-y (PIR accession S 1 0 5 1 3 ) &1>M * fijfc'f > * - 7 
(GenBANK accession El 1 2 2 9) O&^&fH i t K 

[0 2 2 4] 

&ib\ *fJHc(±-THf^f-^^ • f-a 7 v*>v*HP D 3 1 Zm^izo 

immm 2 4 ] 

[0 2 2 5] 

(•/UfAf^^ • f-a 7v*>v*HPD3 1 - S P 3 i:J:^»iy^fi#^ 
7 x n > - 7 <DMfoft^<Dmffi&.M) 
^^*^^-7xoy- y ||ff (PIR accession S10513) 

(ftT/^ I FN — y ) <DN*S7^1SMn- Ki-^DNASB^JlCNc o IWMW, 
ntMe t A 1 a fcn- F-r&SEWb&& c c a t g g c t BS^J 'HWD L £ -fe > * 7* 7 
W-v- (EJHff-3 4 :B3 4) iC»^M^n- K1" -SDN Affirm H i n 

d iimmmmzttMLtzTy?- 5 : m3 5) zm^xy 

^ftW^-7xnv- y cDNASrHflKPCRtffofc. PCRT'tfipgL 
fcDNA»r>T-£«i£3lNc o I fcH i n d IIlT^SLfc^ pNY301^^^-O 
HiR^$&^^^->±t'#^El-SB spHI/Hind IIIMIR»*#»f*ffcfc#Ai-* 
dfcfcj: 19 7? I FN- 7 3&ffiJB"***-«:*M£Lrt:o ro/^ I FN-yf&iPtffl^* 
-£pNY301-pIFN-yi Lfco i«pNY301-pI FN- 7 li^y/t 
A"*"/*- K*a- K^-&DNAIE^J£*LT^£v>tf:i&£M£:ft*:7* I FN-y ti#fflJ3& 

[0 2 2 6] 

i©pNY3 0 1-p IFN-y fc-xl/^ )«D*>-yg ^ftCi l)7*H£/* 
^;t/7. - f avy|>y^HPD3 1 25.^71^ V/if-fr* • f a vy^>>y^HPD3 1 

mfflE# 2004-3113553 
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^-v : 34/ 



-sp 3 <D*ti?iiizmxi-2>z.bi,z£ ^^n^m^mmLtzo ttz, nmt^xm^ 

&tz#>7? I F N - y Sfe? iit </> 4 V^p N Y 3 0 1 tiALfc^Hf^f * 
X • f a^y|>->^HPD3 l/pNY301 ^fiUo 
[0 2 2 7] 

Ctlfb^K^&^&tfVVtVWl/X • f v*^vXHPD3 1/pNY 

3oit -etL-rtLTM^#^x-3 or. 7 2p#f^*l^ 0 t&mifcTik. M't-frntz 
B&rtii^^#^o ^-e, co,mi*iii^^*ife#!i i 9 tmmo^mjzx. v) sds-p a 

[0 2 2 8] 

•f 3 -)y^>y^HPD3 1-SP3 Sr^s^l'JB ii, /^IF 

[0 2 2 9 ] 

ttz. n^m&or^izttL'ccBBm&.zif^, ? v^wtn-otz 
m^fc-fz? y^?9.<DfcmL*fto?z Q z\<Dmfc<7)&^*$c 1 4^1-0 

[0 2 3 0] 

(S14) 



^t3EB* $Bfl&l*]<75?**IFN- 7 O^ftfi (mg/1) 



y Vkf/<c-^;l/;* • f- 3 >->.XHPD31 30 

y V tVt^- ;^-f avy^ v XHPD31-SP3 60 



[0 2 3 1] 

gl4 iZT^ZivX^Z t is 19 > 7l'fcr>Kf-;v.* • ^3 7y^>y^HPD3 1 — S P 3 

zm^zm^rgLMztitzT'* 1 fn- 7 oMrt^^afiti, rn^t*-** --^3-7 

yV/y^HPD3 1 ^a^^ffiV^7^^^Jt^2^^±iJ0LTV^^ o 

[Hife«i 2 5 ] 

[0 2 3 2] 

(7*Hf^f;V7, • f-s vy^-vy^HPD 3 1 - S P 3 Ci^^^fi*^ yf—y^v 

>f)ta*'f>'^-7in>-^l# (GenBANK accession Ell 
2 2 9) I FN-0) ©N*^7^»^3-Kt*DNA^Jt:Bsp 

H IEItSE^J*#l3DL7t-b>'X7 p 7^-v- (W&m-%3 6 : HI 3 6 ) £ C 5fc# 7 3 y BEft 
^£3- K-r^DNAie^iJ^H i n d IIlBflftE^Jfcfj-in] L/c7 -fc TV >f ( 
R?!l#-^3 7 : 0 3 7) £JBV>T-f * I FN-y9 c DN A P C R fcfro II* 

, PCR^ttLfcDNAIfftffclHIIRBSRB s pHlOT i n d IIIT'&S Ltz^ p 
NY 3 0 l^**-©flMIRM&**-*->' *B spHI/Hi n d IIIflHIM 

m®m&mzm\i-2>z\tK£ m * i fh- pftmm^? 9-*&&l?z 0 zwj *i 

FN - ^iiffl^ p NY 3 0 1 - c IFN-jSi Lfco £?>pNY 3 0 1-c I 

FN- pi±ft&*sri-Jl"<7'<f- K*3- Ki-4DNAE^J*^LTV>&v*fci&£j£$*Lfc 
I FN-/9teMft«a$fr& 0 
[0 2 3 3] 

i«pNY3 0 1-c IFN-j8 £^ V* hn*>-y 3 J: *3 7*l/eA 

^;l/X • ^ 3 7V^y^HP D3U . ^ a yy^^^HP D 3 1 - 

sp 3<D<zrti?tuzmx~r*z£fc± *) : &n$mft.*mmvizo %l^x% z.iLb<oi&im 

^tL^iTM^#^-e3 or. 7 2^^t/Co *S*ifc78U at'^mm: 

mfE# 2004-31 13553 
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^-v! 35/ 



TifflJ&ftiB^^o &v*-C\ i^»l*I®^«rllife^J2 1 fcra*©^JHK:J: «p SDS- 

> -> 7. H P D 3 1 *?g3ttwfflv^«^-H»i % I FN- p<DfrMZ7fi?mm&^> 
5S©$tt^7&* N ru^f^ -f 3*^^>'^HPD3 1-SP3 *te±£fflv*fc* 
-££td\ 7 I FN— /? O^^^l"'^ Y\±W-.tbhit%frofz 0 
[0 2 3 4] 

tit, t^^ci ^ ;v i:^ 1 1 C B B M v\ KOlfcffifctrort: 

[0 2 3 5] 

(*1 5) 





ill* *ibi 


M^'f^IFN-^fM (mg/l) 






50 




• f - a v * >- -> 7.HPD31-SP3 


80 



[0 2 3 6] 

Ml 5^?iiMt^»l, • e?y^>y^HPD 3 1 -S P 3 

y^yyXHP D 3 1 V^SfrfrKJfc-MS 1 . 6 flffcifini LT ^tz a 

[0 2 3 7] 

±IBO«^iJ 2 4 RVmMm 2 5 13 i *) , *|Slfl0/U^f^^ .fa9^m 
HPD31-SP3 ^tiCffl^-ClIx.^ y>VrH<D£M*fT o*:»-fr, ^I^^W 
7 • f 3 ^/r/->^HPD3.1 «:«±^fflv»fc»^^ifc^ 

[0 2 3 8] 

[HI] ^l&W^^l^^f"^ • f- 3 ^ :>*>^*Of£lU^fflv^ffilTO^;U~ 

[H2] -lf7fV-PAGEia^, ri/W^ -f3^y^/v^HPD3 1 
, ^l/tf^f;v7 -f 3>)y^>y^HPD3 1 - S P 3 <0*g*±i»Ii53-O * 

[HI3] €7f>-PAGECJ;J> ri/^f-^ •fa')H"/y^HPD3 1 
, ri/WW - f3")y^>"^HPD3 1 -S P 3 <7>«I*liI^?>* >^*S 

[HI4] yi/^tf^ • f-a ~>*>->*HPD3 lM^l'W;^ • f-a ? 
y^>yXHPD3 l-SP3tfi±» /cffifS^m x. C J: «9 $ fr* 7 
9 I L- 1 ^t^-f *CBB»J'feW*ir**7F-*-BIM'ftffl^Jt"T?**o 

[H5l ri'^f^ •f3^H>y^HPD3 i^t^yvtfAf-;v^ • ■f-a v 

y^^HPD3 1- SP3 t Ltffl v^jt^HUftit ^ * 0 

[11 6] rufW^ • i-a V H>y^HP D 3 lWUf^f^ - fsf 
y^^y^HPD3 1 -S P 3 fcfc^fcfli^fcflWma**-*: J: *K 
jg^tLfc^iJ' I FN-r CWtifi^^>7ny b 

4 [°B7] ft^AHaUtfiff-h o s^DNA^ie^J (±«) X^tLlcJtJBtiT 

mtiE# 2004-3113553 
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36/E 



[9 8] ^iil^^to 

[119] V^^I^iiiEM P ©7 5 ^^IS^J (TS) RV-tiltra- K 

•rsjtfe^-e mp^>DNA@S^J (±S) **-To 

[hi o] ra±a§ =£r^i"o 
[mil] ro±tt& *^-to 

[HI 2] *M&rt*>^*Jt5M***IMP©T$yREyiJ (TS) Xtf**.*^- 
Ki-safBT- i mp^DNASE^iJ (±«) fc^-fo 

14] PI, Hos P2,Hos P3, Hos P4£ 



[@1 5] /7^fv-imp PI, imp P 2 **Ft< 



[016] /7>f^-f lp P 1 £^"to 
[@17] ^^v-f lp P2^to 
[118] 7"5^-f 1 p P 3 *7F?o 

[mi 9] i p P4*ito 

[|20] ^7^v-f 1 p P5=Sr^i"o 

[H2 1] lp P 6 *^to 

[122] 7"7^-f 1 p P7£tf1- 0 

[023] 7"7^v-f 1 p P 8 to 

[124] 7"7^v-emp PI, emp P 2 (DM&WMWT 5 J WES^T- 

[125] ^^v-emp P3, emp P 4 N T Vf? - J "V- fr**"*"*, 
[H2 6] mM.m 1 9 \z&ftZ>*i>*-7^-?-*7Flr 0 
[H2 7] mry^-t^^^'y^^-^^i'o 

[EI 2 8] $SMW2 0 ^js^^^^^^^-f v-^TF-to 
[H 2 9 ] |W| T > 79 W ^ - 'Sr^-fo 
[B3 0] Hifctffl 2 1 l,Z&lf2>-t>XZf?'{ 
[@3 1] BIT ^-fe^X-T^-f-^-Sr^i-o 
[H3 2] H»J2 3 iC^tt^-t^^^^^^-^/F-ro 
[H 3 3 ] [WIT ^f-b ^7 4 -7- 
[|34] 4 iZ&tf&^yX-fyj •x'-^TjN-ro 

[IU3 5] |WJT>'^--b>^7 P 7'f v-SrzF-fo 
[H3 6] Hife$i2 5 Kis^-fc^*? 8 ^ ^-£7f1-o 
[H3 7] |WJT>^-b^^-7 p 9^ v-^r^i- 0 
[@5?iJ3t7'J -t*K M 

[0 2 3 9] 
<110> Higeta Shoyu Co. , Ltd. 

<120> Novel Brevibacillus chosinensis and Producing Method of Protein by 
Using Thereof as Host 
<130> 6734<BR> 
<141> 2003-11-11 
<160> 37 



f±J5E# 2004-3113553 



mm 2003-381606 ^-v: 1/ 

SEQUENCE LISTING 

<2i0> 1 
<2il> 756 
<212> DNA 

< 2 1 3 > Brevi bacillus choshinensis 

<400> 1 

atgggtgccg atatcaaaaa tgcgagtcaa ccatttctga ccaatgacca agtgaaagat 60 
ttgatagcca agagccaagc tggcgatacg gatgcacgtg agcttctcgt gaatagcaat 120 
atcagactgg tctggtccgt cgtccagcgc tttatcaacc gcgggtatga agcggatgat 180 
ttgtttcaga tcggttgcat tggcttgctc aaggccgttg acaagttcga tctttcgtac 240 
gatgtgagat tttcgaccta tgcggtgcca atgatcatcg gagaaattca acgctttttg 300 
cgcgatgacg gtacggttaa ggtcagtcga tcgttaaaag aaacagcgaa taaggtgcgg 360 
cgatcaaagg atgaattgta caagcaattc ggccgtgccc ccacgatcgc agaagtggca 420 
gaagcagtgg gaatcacgcc ggaggaagta gtctttgcgc aagaggcaag cagagcgcct 480 
tcctccatcc atgagaccgt ttttgaaaat gacggcgatc ccatcacact gatcgatcag 540 
atagcggatg aaggtgtgaa caagtggttt gagaaaattg ccttgaagga cgccatcagc 600 
aggctgagcg agcgtgagca gctcatcgtc tacctgcgct attacaagga tcagacacag 660 
tctgaggtag cagagcgtct agggatttcg caggtccagg tctcgcgtct ggaaaagcgt 720 
atcctgctaa cgatcaagga gcaaattgaa cattag 756 
<210> 2 
<2 1 1> 251 
<212> PRT 

<213> Brcvibacillus choshinensis 

<400> 2 

Met Giy Ala Asp lie Lys Asn Ala Ser Gin Pro Phe Leu Thr Asn Asp 

5 10 15 

Gin Val Lys Asp Leu lie Ala Lys Ser Gin Ala Gly Asp Thr Asp Ala 

20 25 30 

Arg Glu Leu Leu Val Asn Ser Asn lie Arg Leu Val Trp Ser Val Val 

ffifE# 2004-3113553 



mm 2 0 0 3 - 3 8 1 6 0 6 ^- 5> I 2/ 



35 40 45 

Gin Arg Phe lie Asn Arg Gly Tyr Glu Ala Asp Asp Leu Phe Gin lie 

50 55 60 

Gly Cys lie Gly Leu Leu Lys Ala Val Asp Lys Phe Asp Leu Ser Tyr 
65 70 



7 5 80 



Asp Val Arg Phe Ser Thr Tyr Ala Val Pro Met He He Gly Glu lie 



85 



90 95 



Gin Arg Phe Leu Arg Asp Asp Gly Thr Val Lys Val Ser Arg Ser Leu 



100 



105 HO 



Lys Glu Thr Ala Asn Lys Val Arg Arg Ser Lys Asp Glu Leu Tyr Lys 

115 120 125 

Gin Phe Gly Arg Ala Pro Thr lie Ala Glu Val Ala Glu Ala Val Gly 

130 135 140 

He Thr Pro Glu Glu Val Val Phe Ala Gin Glu Ala Ser Arg Ala Pro 



150 155 160 

His Glu Thr Val Phe Glu Asn Asp Gly Asp Pro He Thr 

165 170 175 

He Ala Asp Glu Gly Val Asn Lys Trp Phe Glu Lys 

185 190 

He Ala Leu Lys Asp Ala He Ser Arg Leu Ser Glu Arg Glu Gin Leu 

195 200 205 

He Val Tyr Leu Arg Tyr Tyr Lys Asp Gin Thr Gin Ser Glu Val Ala 



145 

Ser Ser lie 



Leu lie Asp Gin 
180 



2 1 0 



Glu Arg Le 



2 15 220 
u Gly He Ser Gin Val Gin Val Ser Arg Leu Glu Lys Arg 

2 3 5 2 4 0 



225 230 
He Leu Leu Thr He Lys Clu Gin lie Glu His 
245 250 

<2 10> 3 
<211> 2265 



tbliE4# 2004-3113 



5 5 3 



#12 0 0 3 -3 8 1 6 0 6 ^-v *. 3/ 

<212> DN A 

<213> Brevibacillus choshinensis 

<400> 3 

gtgaacgcag tgaagaaagg caagaagcta ttatccatcc tattttcttc ctcactggtc 60 

ctgagcggca ttgcggcggt tccagcgaca gggatggcca agtcaaagga caagccgccg 120 

cttgaagtgg atttgtccac agtgaacatg gatcgtttgg ttaaagcctt gatcgaccaa 180 

ggtgaaatcg acgaggacgc cgaccaggaa gagatcaaca aagctgtgga gaagtttttg 240 

agagacaaga aagttcccca cggcattgat gactccagct ccttcgggaa aaaagcaagc 300 

aaaacccagc tttcggcagt atcaaaggca gcaagcaaag tatccaagct caaagatgac 360 

aagcaagtgc gcgcttccaa gcgggtacat acggataatc tggtgattgc cctggtcgag 420 

ttcaatgatc tggagcacaa ccaggtgcca aaacaaagcg attccttgtg gacggcagac 480 

ttcgaccaaa agcactacga ggaaatgctg ttcgatcgta aaggctatac gactcctgaa 540 

gggataagca tgaccacgat ggccaagtac tactacgagc aatcgggtga gacatggacc 600 

glggalgggg LLgtcacLcc glggllgacl gccgaaaaag aLaagaaall cLacgglgga 660 

aacgatgaaa acggcaacga tgccaaccca cgcgatctgg tcgtcgagac actggaatct 720 

gtaggggatg ccatcaaggg tcatgaagaa gaatacgacc aacgcgaccc gtatgacttg 780 

gatggagaca gcgatctgat ggagccggat ggcatgctgg acaacctgat gctggttcac 840 

tccggtattg gtgaagagac tggggaagat gcggatgcga tctggtctca ccgctggact 900 

ctgaaaaagc cgacagaaat tccaggcacc agcctgaaag cttacgacta catgattcag 960 

cctgaagatg gcgcacccgg cgtattcgca catgaatacg gacacaacct gggaotgcca 1020 

gatctgtatg acacgacaag actgggacat gattcgccgg ttggcgcatg gtcgctgatg 1080 

tcttccggaa gccatacagg taagatcttc caaacccaac caaccggatt tgatccttgg 1140 

tccaaaatga tgctgcagga aatgtatggg ggcaagtgga ttgagccgca agtcatcaat 1200 

tacgaagacc tgaaaaaacg gaaaaagcag gcttcgctct acgatggcag cagcctcgat 1260 

gaagalggca aaglcalcaa gclgaaLalg ccgcaaglag agaagacacc gccggLLcaa 1320 

ccgaaagacg gcgattattc ttacttctcc gatgagggcg acaatctgaa cacgaagatg 1380 

acttcggaag tgatcgacct gacaggcgcc agctccgcat cgatgagctt cgactcctgg 1440 

agagcgatcg agaccgggta cgactacctg tacgtgaacg tgattgatgt cgactcaggt 1500 

gagagcacaa cagtaaaaga gtacgatgac gaaaccaaag gctgggataa ggaagaaatc 1560 



{±1SE# 2004-3113553 



#H 2003-381606 



4/ 



agcctgaacg atttcgctgg caaaaagatt caagtcgagt tcaactacgt gacggatggc 

ggcttggcga tgtccggctt ctatctggat aattttgcag tcacagcaga cggcgaagta 

gtcttctcgg atgatgcaga aggcgaccag aagtttgatc tggatggatt catccatttc 

gacggcgaag gcaaaatgta cgacgcgtac tacctggtag agctgcgctc ccatgaaggc 

gtggacgagg gtctgaaata cttccgccgc aatgacacat tcttcacgta tgatccaggt 

ctggtgatct ggtactacga tggacgcttt ggcaaaacgc aagacaacaa caccagcaac 

catccaggct acggcatgct gggcgtagtc gatgcgcatc aggaagttcg ttactggaat 

aacgatgagg gcaacgagga ggccattgcc gactcccgtt accaagtgaa cgatgcggca 

ttcagcccga acaaaacctc cggcatggat ctcgactaca ttctcggcac gatggattac 

gagccgcLga aaggcaLLac cglallcaaa gacaglgalg altacacgal gccggaagLL 

ccggaaatcg gaaaaatcct gccgaagatc ggtctgcaaa tcaaattaat tcgtgtgtcc 

aagaaattca cgaacgcaca ggtcgagttc tccatcaaaa aataa 

<210> 4 

<211> 754 

<212> PRT 

<213> Brevibacil lus choshinensis 

<400> 4 

Val Asn Ala Val Lys Lys Gly Lys Lys Leu Leu Ser lie Leu Phe Ser 



10 



1 5 



Ser Ser Leu Val Leu Ser Gly He Ala Ala Val Pro Ala Thr Gly Met 



20 



25 



30 



Ala Lys Ser Lys Asp Lys Pro Fro Leu Glu Val Asp Leu Ser Thr Val 



35 



40 



45 



Asn Met Asp Arg Leu Val Lys Ala Lou Tic Asp Gin Gly Glu Tic Asp 



50 



55 



60 



Glu Asp Ala Asp Gin Glu Glu Me Asn Lys Ala Val Glu Lys Phe Leu 



65 



70 



75 



80 



Arg Asp Lys Lys Val Pro His Gly lie Asp Asp Ser Ser Ser Phe Gly 



1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2 100 
2 160 
2220 
2265 



85 



90 



95 



ttlSE# 2004-3113553 



#M 2 0 0 3 -3 8 1 6 0 6 v : 5/ 

Lys Lys Ala Ser Lys Thr Gin Leu Ser Ala Val Ser Lys Ala Ala Ser 

100 105 110 

Lys Val Ser Lys Leu Lys Asp Asp Lys Gin Val Arg Ala Ser Lys Arg 

115 120 125 

Val His Thr Asp Asn Leu Val lie Ala Leu Val Glu Phe Asn Asp Leu 

130 135 140 

Glu His Asn Gin Val Pro Lys Gin Ser Asp Ser Leu Trp Thr Ala Asp 
145 150 155 160 

Phe Asp Gin Lys His Tyr Glu Glu Met Leu Phe Asp Arg Lys Gly Tyr 

165 170 175 

Thr Thr Pro Glu Gly lie Ser Met Thr Thr Met Ala Lys Tyr Tyr Tyr 

180 185 190 

Glu Gin Ser Gly Glu Thr Trp Thr Val Asp Gly Val Val Thr Pro Trp 

19 5 2 0 0 2 0 5 

Leu Thr Ala Glu Lys Asp Lys Lys Phe Tyr Gly Gly Asn Asp Glu Asn 

210 215 220 

Gly As q Asp Ala Asn Pro Arg Asp Leu Val Val Glu Thr Leu Glu Ser 
225 230 235 240 

Val Gly Asp Ala lie Lys Gly His Glu Glu Glu Tyr Asp Gin Arg Asp 

245 250 255 

Pro Tyr Asp Leu Asp Gly Asp Ser Asp Leu Met Glu Pro Asp Gly Met 

260 265 270 

Leu Asp Asn Leu Met Leu Val His Ser Gly lie Gly Glu Glu Thr Gly 

275 280 285 

Glu Asp Ala Asp Ala lie Trp Ser His Arg Trp Thr Leu Lys Lys Pro 

290 295 300 

Thr Glu lie Pro Gly Thr Ser Leu Lys Ala Tyr Asp Tyr Met lie Gin 
305 310 315 320 

Pro Glu Asp Gly Ala Pro Gly Val Phe Ala His Glu Tyr Gly His Asn 

mfE# 2004-3113553 



mm 2 0 0 3 -3 8 1 6 0 6 V : 6/ 



325 330 335 

Leu Gly Leu Pro Asp Leu Tyr Asp Thr Thr Arg Leu Gly His Asp Ser 

340 345 350 

Pro Val Gly Ala Trp Ser Leu Met Ser Ser Gly Ser His Thr Gly Lys 

355 360 365 

lie Phe Gin Thr Gin Pro Thr Gly Phe Asp Pro Trp Ser Lys Met Met 

370 375 380 

Leu Gin Glu Met Tyr Gly Gly Lys Trp lie Glu Pro Gin Val lie Asn 
385 390 395 400 

Tyr Glu Asp Leu Lys Lys Arg Lys Lys Gin Ala Ser Leu Tyr Asp Gly 

405 410 415 

Ser Ser Leu Asp Glu Asp Gly Lys Val lie Lys Leu Asn Met Pro Gin 

420 42 5 430 

Val Glu Lys Thr Pro Pro Val Gin Pro Lys Asp Gly Asp Tyr Ser Tyr 

435 440 445 

Pho Scr Asp Glu Gly Asp Asn Leu Asn Thr Lys Mot Thr Scr Glu Val 

450 455 460 

He Asp Leu Thr Gly Ala Ser Ser Ala Ser Met Ser Phe Asp Ser Trp 
465 470 475 480 

Arg Ala He Glu Thr Gly Tyr Asp Tyr Leu Tyr Val Asn Val He Asp 

485 490 495 

Val Asp Ser Gly Glu Ser Thr Thr Val Lys Glu Tyr Asp Asp Glu Thr 

500 505 510 

Lys Gly Trp Asp Lys Glu Glu lie Ser Leu Asn Asp Phe Ala Gly Lys 

515 520 525 

Lys He Gin Val Glu Phe Asn Tyr Val Thr Asp Gly Gly Leu Ala Met 

530 535 540 

Ser Gly Phe Tyr Leu Asp Asn Phe Ala Val Thr Ala Asp Gly Glu Val 
545 550 555 560 

tbSE# 2004-3113553 



2003-381606 



7/ 



Val Phe Ser Asp Asp Ala Glu Gly Asp Gin Lys Phe Asp Leu Asp Gly 



565 



5 7 0 5 7 5 



Phe lie His Phe Asp Gly Glu Gly Lys Met Tyr Asp Ala Tyr Tyr Leu 



58 0 



585 590 



Val Glu Leu Arg Ser His Glu Gly Val Asp Glu Gly Leu Lys Tyr Phe 
595 



Arg Arg Asn * A s p 
6 1 0 



6 0 0 6 0 5 

Thr Phe Phe Thr Tyr Asp Pro Gly Leu Val Tic Trp 
6 15 6 2 0 



Tyr Tyr Asp Gly Arg Phe Gly Lys Thr Gin Asp Asn Asn Thr Ser Asn 



625 630 
His Pro Gly Tyr Gly Met Leu Gly 

645 



635 640 
u Gly Val Val Asp Ala His Gin Glu Val 
650 655 
Arg Tyr Trp Asn Asn Asp Glu Gly Asn Glu Glu Ala lie Ala Asp Ser 

660 665 670 

Arg Tyr Gin Val Asn Asp Ala Ala Phe Ser Pro Asn Lys Thr Ser Gly 

675 680 685 

Met Asp Leu Asp Tyr lie Leu Gly Thr Met Asp Tyr Glu Pro Leu Lys 

690 695 700 

Gly He Thr Val Phe Lys Asp Ser Asp Asp Tyr Thr Met Pro Glu Val 
705 710 715 720 

Pro Glu lie Gly Lys lie Leu Pro Lys He Gly Leu Gin He Lys Leu 

725 730 735 

He Arg Val Ser Lys Lys Phe Thr Asn Ala Gin Val Glu Phe Ser He 
740 74 5 750 

Lys Lys 
754 
<210> 5 
<211> 1362 
<212> DNA 

ffifE# 2004-3113553 



003-381606 



^-v : 8/ 



< 2 1 3 > Rrevi haci 1 1 us choshinensis 
<400> 5 

atgaaccatc ctgattttcg cgatctaccc gcctRcatgg 
ctggacgagt acactggtcc accagatccg accgaatacc 
caagaggttg ccgaaactct ccctccgctc tatcgggagc 
caagcgatgg acaagttgtc tgagtcagga tttgcgcaga 
aaagagcgag aagccggtct gttttgcgat atcgcacagg 
gcgtatgaac gcgatgccac ggatgccttt caggaagtag 
tttttaagcg aggaagacag gagtggcatc aaaccgcctg 
ctggtcaaat ggggacgccc gcaattcgga ccttatacgt 
cattttggca tcaagacggg cattgtcaat ttgcccccgg 
ctcgcgtggt ctgcattagg tcacgaaacg gctggacacg 
ggtttgcttg gagaactgca gcaaaccgtc tatgacgctt 
cggacgctgg cggactactg gtcgctccga atcgacgaga 
atcctgaaca ccggccccgc tgcagggatt ggactgattg 
aaggcgtaca ccggacaagc aacactgcgg aatacagggo 
gcagacatct tgcgcggtta tcttgctgct gagactgctc 
gcatccgact gggcacaggc acttctcgag gaaaccaggc 
ataggcagag cctctttgga tgcagaaacc gctcaaaaat 
acaattatgg aagcacgcct gctcagtctg gaaggtcatg 
tggcacaacg aggatgaacg aatcgttcag gaaattcgct 
accgtgcaag acggcattgt ttcgggtatg tatgctgcgc 
caagcagccg LLLcaggaga gaLggalacc Iccgc LgccL 
ctgaagagca tgcacgacgc caatccttcc tggggacctc 
gatctcactc cgcatcgcat ttactcccgt tctgcgagct 
<210> 6 

< 2 1 1 > 453 
<2i2> PRT 

<213> Brevibacillus choshinensis 



aagacgtaac 
aatcattgta 
atgtgtatca 
tgctccgtcg 
ccattctgca 
tcagcgattt 
atgaaagctt 
ggacagctga 
caaacgcccg 
acattctcca 
tgtttgatga 
ctgcctccga 
gatatttccg 
cacagaatga 
gtctgctgca 
gtgatcttaa 
ctgctgccat 
ccctcgggca 
cccattttac 
atgtcgtggc 
Lcacagggal 
tctatgtacg 
ag 



cctcgctgcc 
tggacgcttg 
cccttttctt 
agatcctcaa 
aaacggcgaa 
gtacgacggt 
gattgctcct 
agccgctgcc 
cctgggtctg 
cgccgacacc 
gcttcacaat 
cgttttggga 
cggccttaat 
cccacatcca 
ttttgacaac 
aggcatcaca 
tgtcgctcgc 
aattcaaaac 
aggttccctg 
agcagccgtc 
gaaaaccl Lg 
atatcgcggt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1 080 
1140 
1200 
1260 
1320 
1362 



ffiSE#2 004-3113553 



#M 2 0 0 3 -3 8 1 6 0 6 ^- v : 9/ 

<400> 6 

Met Asn His Pro Asp Phc Arg Asp Leu Pro Ala Cys Met Glu Asp Val 

5 10 15 

Thr Leu Ala Ala Leu Asp Glu Tyr Thr Gly Pro Pro Asp Pro Thr Glu 

2 0 2 5 3 0 

Tyr Gin Ser Leu Tyr Gly Arg Leu Gin Glu Val Ala Glu Thr Leu Pro 

35 40 45 

Pro Leu Tyr Arg Glu His Val Tyr His Pro Phe Leu Gin Ala Met Asp 

50 5 5 6 0 

Lys Leu Ser Glu Ser Gly Phe Ala Gin Met Leu Arg Arg Asp Pro Gin 
65 70 75 80 

Lys Glu Arg Glu Ala Gly Leu Phe Cys Asp lie Ala Gin Ala lie Leu 

85 90 95 

Gin Asn Gly Glu Ala Tyr Glu Arg Asp Ala Thr Asp Ala Phe Gin Clu 

100 105 110 

Val Val Ser Asp Leu Tyr Asp Gly Phe Leu Ser Glu Glu Asp Arg Ser 

115 120 125 

Gly He Lys Pro Pro Asp Glu Ser Leu lie Ala Pro Leu Val Lys Trp 

13 0 13 5 14 0 

Gly Arg Pro Gin Phe Gly Pro Tyr Thr Trp Thr Ala Glu Ala Ala Ala 
145 150 155 160 

His Phe Gly lie Lys Thr Gly He Val Asn Leu Pro Pro Ala Asn Ala 

165 170 175 

Arg Lou Gly Lou Lou Ala Trp Sor Ala Lou Gly His Glu Thr Ala Gly 

180 185 190 

His Asp lie Leu His Ala Asp Thr Gly Leu Leu Gly Glu Leu Gin Gin 

195 200 205 

Thr Val Tyr Asp Ala Leu Phe Asp Glu Leu His Asn Arg Thr Leu Ala 
210 215 220 

a*fE# 2004-3113553 



#12 0 0 3 -3 8 1 6 0 6 ' ^- v : 10/ 



Asp Tyr Trp Ser Leu Arg He Asp Glu Thr Ala Ser Asp Val Leu Gly 
225 230 235 240 

Tie Leu Asn Thr Gly Pro Ala Ala Gly Tie Gly Leu Tie Gly Tyr Phe 

245 250 255 

Arg Gly Leu Asn Lys Ala Tyr Thr Gly Gin Ala Thr Leu Arg Asn Thr 

260 265 270 

Gly Pro Gin Asn Asp Pro His Pro Ala Asp He Leu Arg Gly Tyr Leu 

275 280 285 

Ala Ala Glu Thr Ala Arg Leu Leu His Phe Asp Asn Ala Ser Asp Trp 

290 295 300 

Ala Gin Ala Leu Leu Glu Glu Thr Arg Arg Asp Leu Lys Gly He Thr 
305 310 315 320 

lie Gly Arg Ala Ser Leu Asp Ala Glu Thr Ala Gin Lys Ser Ala Ala 

3 2 5 3 3 0 3 3 5 

lie Val Ala Arg Thr lie Met Glu Ala Arg Leu Leu Ser Leu Glu Gly 

340 345 350 

His Ala Leu Gly Gin lie Gin Asn Trp His Asn Glu Asp Glu Arg lie 

355 360 365 

Val Gin Glu He Arg Ser His Phe Thr Gly Ser Leu Thr Val Gin Asp 

370 375 380 

Gly He Val Ser Gly Met Tyr Ala Ala His Val Val Ala Ala Ala Val 
385 390 395 400 

Gin Ala Ala Val Ser Gly Glu Met Asp Thr Ser Ala Ala Phe Thr Gly 

4 0 5 4 10 4 15 

Met Lys Thr Leu Leu Lys Ser Met His Asp Ala Asn Pro Ser Trp Gly 

420 425 430 

Pro Leu Tyr Val Arg Tyr Arg Gly Asp Leu Thr Pro His Arg He Tyr 
435 440 445 



Ser Arg Ser Ala Ser 



tiiSE# 2004-3113553 
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450 452 

<2 1 0> 7 

<21 1 > 28 

<212> DNA 

<213> Artificial Sequence 

<400> 7 

gggggtacct cactctgtca gcatgctg 28 

<21 0> 8 

<21 1> 27 

<2i2> DNA 

<213> Artificial Sequence 

<400> 8 

gggggatccc ggcgtgattc ccactgc 27 

<210> 9 

<211> 27 

<212> DNA 

<213> Artificial Sequence 

<400> 9 

gggctgcaga tagcggatga aggtgtg 27 

<2 1 0> 10 

<2 1 1> 30 

<212> DNA 

<213> Artificial Sequence 

<400> 10 

gggtctagac ctgcttatac atctgtttcg 30 

<2 10> 11 

<2 1 1 > 39 

<212> DNA 

<213> Artificial Sequence 



ttlSE# 2004-3113553 



#12003-381606 



^-v: 12/ 



<400> 11 

gagagaccat ggaccatcct gattttcgcg atctacccg 39 

< 2 10> 1 2 
<2 1 1> 60 
<212> D N A 

<213> Artificial Sequence 

<400> 12 

agaattcagt ggtggtggtg gtggtggtgg tggctcgcag aacgggagta aatgcgatgc 60 

< 2 1 0> 13 
<211> 44 
<2 12> DNA 

<213> Artificial Sequence 

<400> 13 

aaaagaattc tttctgcaga acaggatgcg ggggagccgc cgct 4 4 

< 2 10> 14 

< 2 1 1 > 3 7 
<212> DNA 

<213> Artificial Sequence 

<400> 14 



a a 



aaaggatc cttatagcat ctaatcttca acaaact 37 



<210> 15 

< 2 1 1 > 39 

<212> DNA 

<213> Artificial Sequence 

<400> 15 

aaaaaaagat cttgaacgat gacctctaat aattgttaa 39 

<210> 16 

<211> 43 

<212> DNA 



ffiiE# 2004-31 13553 



mm 2003-381606 



<213> Artificial Sequence 

<400> 16 

aaaagaattc aaatctagaa agtgtgtgct ctgcgaggct gtc 
<210> 17 

< 2 1 1 > 30 
<212> DNA 

<213> Artificial Sequence 

<400> 17 

Iccalggcac aaLLLggLal allalgLaaa 
<210> 18 

< 2 1 1 > 3 2 
<212> DNA 

<213> Artificial Sequence 

<400> 18 

actcgagtta tatgcgtcta tttatgtagg at 

< 2 1 0> 19 
<21 1> 37 
<212> DNA 

<213> Artificial Sequence 

<400> 19 

ttttttctag actttatgaa tataaagtat agtgtgt 
<210> 20 
<211> 37 
<212> DNA 

<213> Artificial Sequence 

<400> 20 

gggggclgca gLLalatgcg LclaLlLaLg taggalg 

< 2 1 0> 2 1 
<21 1> 23 



ffiffE#2 0 0 4 



#12 0 0 3 -3 8 1 6 0 6 V I 14/ 

<212> DNA 

<213> Artificial Sequence 

<400> 21 

aarcgngtnc ayacngayaa yet 23 
<2 10> 22 

< 2 1 1 > 23 
<212> DNA 

<213> Artificial Sequence 

<400> 22 

aanccngLng gyLgngLy Lg gaa 23 
<2 10> 23 

< 2 1 1 > 23 
<212> DNA 

<213> Artificial Sequence 

<400> 23 

ectegtagtg cttttggtcg aag 23 
<210> 24 

< 2 1 1 > 23 
<212> DNA 

< 2 1 3 > A r L i T i c i a 1 Sequence 
<400> 24 

accaataccg gagtgaacca gca 23 
<2 1 0> 2 5 

< 2 1 1 > 19 
<212> DNA 

<213> Artificial Sequence 

<400> 25 

actatagggc acgcgtggt 19 
<210> 26 



ffiiE# 2 0 0 4 



-3113553 



#11 2003-381606 



<2 1 1 > 4 1 

< 2 1 2 > UNA 

<213> Artificial Sequence 

<400> 26 

ctcccatggc tttcgctacc cccgtgcagt ccgtggactK c 
<2 \ 0> 27 
<2 1 1 > 34 
<212> DNA 

<213> Artificial Sequence 

<400> 27 

atataagott ttagggagag aggacttcca tggt 
<210> 28 
<2 1 1> 35 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<400> 28 

tttctgeagg taaaatcgaa gaaggtaaac tggta 
<210> 29 
<21 1> 34 
<212> DNA 

<213> Artificial Sequence 

<400> 29 

aaaaagcttt tacttggtga tacgagtctg cgcg 
<210> 30 
<21 1> 37 
<212> DNA 

<213> Artificial Sequence 

<400> 30 

ttttggatcc gaggaggtgt eggagaactg tagecac 
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< 2 1 0 > 31 
<2 1 1 > 34 

< 2 1 2 > DNA 

<213> Artificial Sequence 

<400> 31 

aaaaagcttc tacactggca gctcctcctg tctg 
<210> 32 
<21 1> 23 
<212> DNA 

<213> Artificial Sequence 

<400> 32 

2 3 

aaggatcccc gtcatatccg gca 
<2 1 0> 33 
<2 1 1 > 28 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<400> 33 

2 8 

aaaagcttta ggcgttatcc gctttagc 
<2 10> 34 

< 2 1 1 > 3 9 
<212> DNA 

<213> Artificial Sequence 

<400> 34 

tatatccatggcttcttactgccaggcgcccttttttaa 

<2 10> 35 

<2 1 1 > 37 

<212> DNA 

<213> Artificial Sequence 

<400> 35 
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atataagctt ttattttgat gctctctggc cttggaa 37 
<210> 36 
<2 1 1 > 32 
<212> DNA 

<213> Artificial Sequence 

<400> 36 

3 2 

atattcatga gcaacgactt gcttcgatcc ca 
<210> 37 
< 2 1 1 > 36 
<212> DNA 

<213> Artificial Sequence 

<400> 37 

atataagctt tcagttctgg agataatctg taagta 
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[19 2] 

SDS-PAGEtf-f^E^A 



(kDa) 

50 — 
37 — 




1 .7l/tVWl-7 • 3^3 HPD31 
2.^Hf/W7 • 5^3 HPD31-SP3 
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Native-PAGEtfV ^# 5 A 

1 2 




I.^Vtf/t^* ■^a'Jy^ HPD31 
2.7Ut'/Wl/7 • 5^3 f 7.HPD31-SP3 
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[H4] 



$Ott\&^miS&tfttM (CBB^fe) 



1 2 



IL-1 p 




1 ^Utf/WUX • ^aC7v^>v^HPD31/pNY301-plL-1 /3 
2*.yUtf/WUX .^3^v^>x^HPD31-SP3 /pNY301-plL-l 0 
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[IH5] 



1 2 



1 • HPD31/pNY301-plL-1 3 

2.3/1/ If /WU* • * HPD31-SP3 /pNY301 -plL-1 3 
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[IH 6] 

1 2 3 

(kDa) .^v. 

25- m 

20- 

15- ■»- 
10- 



I.^UtVWUX • HPD31/pNY301 

2 yi/tVWl/X • 5^3 HPD31/pNY301-plFN-r 

3 • ^ 3 ^->^>v^HPD31-SP3/pNY301-plFN-r 
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[12 7] 

hos 

1 ATGGGTGCCGATATCAAAAATGCGAGTCAACCATTTCTGACCAATGACCAAGTGAAAGAT 60 
MetG I yA I aAsp 1 1 eLysAsnA 1 aSe rG I nPr oPheLeuTh r AsnAspG I nVa I Ly sAsp 

61 TTGATAGCCAAGAGCCAAGCTGGCGATACGGATGCACGTGAGCTTCTCGTGAATAGCAAT 120 
Leu I leAl aLysSerG InAlaGI yAspThr AspA I aAr gG I uLeuLeuVa I AsnSer Asn 

1 21 ATCAGACTGGTCTGGTCCGTCGTCCAGCGCTTTATCAACCGCGGGTATGAAGCGGATGAT 1 80 
1 1 eArgLeuVa I TrpSerVa IValGl nArgPhe 1 1 eAsnAr gG I yTy r G I uA i aAspAsp 

1 81 TTGTTTCAGATGGGTTGCATTGGGTTGCTCAAGGCCGTTGACAAGTTCGATCTTTGGTAC 240 
LeuPheGlnl leGlyCysl leGlyLeuLeuLysAlaValAspLysPheAspLeuSerTyr 

241 GATGTGAGATTTTCGAGCTATGCGGTGCCAATGATCATCGGAGAAATTCAACGCTTTTTG 300 
AspValArgPheSerThrTyrAlaValProMetl lei leGlyGlul leGlnArgPheLeu 

301 CGCGATGACGGTACGGTTAAGGTCAGTCGATCGTTAAAAGAAACAGCGAATAAGGTGCGG 360 
ArgAspAspG I yThrVa I LysVa I SerArgSerLeuLysG I uThrA I aAsnLysVa I Arg 

361 CGATCAAAGGATGMTTGTACAAGCAATTCG6CCGTGCCGCCACGATCGCAGAAGTGGGA 420 
ArgSer LysAspG I uLeuTy rLysG I nPheG I yArgA I aProThr 1 1 eA I aG I uVa I A I a 

421 GAAGCAGT6GGAATCACGCCGGAGGAAGTAGTCTTTGCGGAAGAGGCAAGCAGAGGGCGT 480 
GluAlaValGlyl leThrProGluGluValValPheAlaGlnGluAlaSerArgAlaPro 

481 TGCTCCATGCATGAGACCGTTTTTGAAAATGACGGCGATGCCATGACAGTGATGGATCAG 540 
Se r Ser 1 1 eH i sG I uThrVa I PheG I uAsnAspG I yAspPr o 1 1 eTh r Leu 1 1 eAspG I n 

541 ATAGCGGATGAAGGTGTGAACAAGTGGTTTGAGAAAATTGCGTTGAAGGAGGCCATCAGC 600 
1 1 eA I aAspG I uG I y Va I AsnLy sTr pPheG I uLys 1 1 eA I aLeuLysAspA I a 1 1 eSer 

601 AGGCTGAGGGAGCGTGAGCAGGTGATCGTCTACCTGCGCTATTACAAGGATGAGAGACAG 660 
Ar gLeuSerG I uArgG I uG I nLeu 1 1 eVa I Ty rLeuArgTyr Ty rLysAspG InThrGIn 

661 TCTGAGGTAGCAGAGCGTCTAG6GATTTCGCAGGTCCAGGTCTCGCGTCTGGAAAAGCGT 720 
Ser G I uVa I A I aG I uArgLeuG I y 1 1 eSerG InValGI nVa I Ser ArgLeuG I uLysArg 
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721 ATCCTGCTAACGATCAAGGAGCAAATTGAACATTAG 756 
1 1 eLeuLeuThr 1 1 eLysG I uG I n 1 1 eG I uH i s*** 
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[@9] 
emp 

1 GTGAAC6CAGT6AAGAAAG6CAAGAAGCTATTATCCATCCTATTTTCTTCCTCACTGGTC 60 
Va I AsnAlaVa I LysLysG I yLysLysLeuLeuSer 1 1 eLeuPheSerSerSerLeuVa I 

61 CTGAGCGGGATTGCGGCGGTTCCAGCGACAGGGATGGCCAAGTCAAAGGACAAGCCGCCG 1 20 
LeuSerG I y 1 1 eAI aA I aVa IProAlaThrG I yMetA I aLysSerLysAspLysProPro 

1 21 CTTGAAGTGGATTTGTCCACAGTGAACATGGATCGTTTGGTTAAAGCCTTGATCGACCAA 1 80 
LeuG I uVa I AspLeuSerThrVa I AsnMetAspAr gLeuVa I LysA I aLeu 1 1 eAspG I n 

1 81 GGTGAAATCGACGAGGACGCCGACCAGGAAGAGATCAACAAAGCTGTGGAGAAGTTTTTG 240 
GlyGlul I eAspG I uAspA I aAspG I nG I uG I u 1 1 eAsnLysA laValGI uLysPheLeu 

241 AGAGACAAGAAAGTTCCCCACGGCATTGATGACTCCAGCTCCTTCGGGAAAAAAGCAAGC 300 
ArgAspLysLysVa I ProH i sG I y 1 1 eAspAspSerSerSerPheG I yLysLysAI aSer 

301 AAAACCCAGCTTTCGGCAGTATCAAAGGCAGCAA6CAAAGTATCCAAGCTCAAAGATGAC 360 
LysThrG I nLeuSer A I aVa I SerLysA I aA I aSerLysVa I SerLysLeuLysAspAsp 

361 AAGCAAGTGCGCGCTTCCAAGCGGGTACATACGGATAATCTGGTGATTGCCCTGGTCGAG 420 
LysGlnValArgAlaSerLysArgValHisThrAspAsnLeuVal I leAlaLeuVal Glu 

421 TTCAATGATCTGGAGCACAACCAGGTGCCAAAACAAAGCGATTCCTTGTGGACGGCAGAC 480 
PheAsnAspLeuG I uH i sAsnG I nVa I ProLysG I nSer AspSerLeuTrpThr A I aAsp 

481 TTCGACCAAAAGCACTACGAGGAAATGCTGTTCGATCGTAAAGGCTATACGACTCCTGAA 540 
PheAspG I nLysHi sTyrG I uG I uMetLeuPheAspArgLysG I yTyrThrThrProG I u 

541 GGGATAAGCATGACCACGATGGCCAAGTACTACTACGAGCAATCGGGTGAGACATGGACC 600 
G I y 1 1 eSerMetThrThrMetAI aLysTyrTyrTyrG I uG I nSerG I yG I uThrTrpThr 

601 GTGGATGGGGTTGTCACTCCGTGGTTGACTGCCGAAAAAGATAAGAAATTGTACGGTGGA 660 
Va I AspG I yVa I Va I ThrProTrpLeuThr A I aG I uLysAspLysLysPheTyrG I yG I y 

661 AACGATGAAAACGGCAACGATGCCAAGCCACGCGATCTGGTCGTCGAGACACTGGAATCT 720 
AsnAspG I uAsnG I yAsnAspAl aAsnProArgAspLeuVa I Va I G I uThrLeuG I uSer 

721 GTAGGGGATGCCATCAAGGGTCATGAAGAAGAATACGACCAACGCGACCCGTATGACTTG 780 
Va I G I yAspA I a 1 1 eLysG I yH i sG I uG I uG I uTyr AspG I nArgAspProTy r AspLeu 

781 GAT6GAGACAGCGATCTGATGGAGCCGGATGGCATGCTGGACAACCTGATGCTGGTTCAC 840 
AspG I yAspSer AspLeuMetG I uProAspG I yMetLeuAspAsnLeuHetLeuVa I H i s 
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841 TCCG6TATT6GTGAAGAGACT6GG6AA6ATGC6GATGCGATCT6GTCTCACCGCTGGACT 900 
SerGlyl leGlyGluGluThrGlyGluAspAlaAspAlal leTrpSerHisArgTrpThr 

901 CTGAAAAAGCCGACAGAAATTCCAGGCACCAGCCTGAAAGCTTACGACTACATGATTCAG 960 
LeuLysLysProThrG I ul leProGI yThrSerLeuLysA I aTy r AspTyrMet 1 1 eG I n 

961 CCTGAAGATGGCGCACCCGGCGTATTCGCACATGAATACGGACACAACCTGGGACTGCCA 1 020 
ProG I uAspG I yAl aProG I yVa I PheAl aH i sG I uTyrG I yH i sAsnLeuG I yLeuPro 

1 021 GATCTGTATGACACGACAAGACTGGGACATGATTCGCCGGTTGGCGCATGGTCGCTGATG 1 080 
AspLeuTy r AspThrThrArgLeuG I yH i sAspSerProVa I G I yA I aTrpSerLeuMet 

1 081 TCTTCCGGAAGCCATACAGGTAAGATCTTGCAAAGCCAACCAACCGGATTTGATCCTTGG 1 1 40 
SerSerG I ySerH i sThrG I yLys 1 1 ePheG I nThrG I nProThrG I yPheAspProTrp 

1 141 TCCAAAATGATGCTGCAGGAAATGTATGGGGGCAAGTGGATTGAGCCGCAAGTCATCAAT 1200 
SerLysMetMetLeuG I nG I uMetTyrG I yG I yLysTrp 1 1 eG I uProG I nVa 1 1 1 eAsn 

1 201 TACGAAGACCTGAAAAAACGGAAAAAGCAGGCTTCGCTCTACGATGGCAGCAGCCTCGAT 1 260 
TyrG I uAspLeuLysLysAr gLysLysG I nAI aSerLeuTyr AspG I ySerSerLeuAsp 

1 261 GAAGATGGCAAAGTCATCAAGCTGAATATGCCGCAAGTAGAGAAGACACCGCCGGTTCAA 1 320 
G I uAspG I yLysVa 1 1 1 eLysLeuAsnMetProG I nVa I G I uLysThrProProVa I G I n 

1 321 CCGAAAGAGGGCGATTATTCTTAGTTCTCCGATGAGGGCGACAATCTGAACACGAAGATG 1 380 
ProLysAspG I yAspTyrSerTyrPheSer AspG I uG I yAspAsnLeuAsnThrLysMet 

1 381 ACTTCGGAAGTGATCGACCTGACAGGCGCCAGCTCCGCATCGATGAGCTTCGACTCCTGG 1 440 
ThrSerGluVal 1 1 eAspLeuThrGl yAl aSerSerAI aSerMetSerPheAspSerTrp 

1 441 AGAGCGATCGAGACCGGGTACGACTACCTGTACGTGAACGTGATTGATGTCGACTCAGGT 1 500 
ArgAlal leGluThrGlyTyrAspTyrLeuTyrValAsnVal 1 1 eAspVa I AspSerG I y 

1 501 GAGAGCACAACAGTAAAAGAGTACGATGACGAAACCAAAGGCTGGGATAAGGAAGAAATC 1 560 
G I uSerThrThrVa I LysG I uTyrAspAspG I uThrLysG I yTrpAspLysG luGlul le 

1 561 AGCCTGAACGATTTC6CTGGCAAAAAGATTCAAGTCGAGTTCAACTACGTGACGGATGGC 1 620 
SerLeuAsnAspPheA I aG I yLysLys 1 1 eG I nVa I G I uPheAsnTy r Va I Thr AspG I y 

1 621 GGCTTGGCGATGTCCGGGTTCTATCTGGATAATTTTGCAGTCACAGCAGACGGCGAAGTA 1 680 
G I yLeuA I aMetSer G I yPheTy rLeuAspAsnPheA I aVa I Thr A I a AspG I yG I uVa I 

1 681 GTCTTCTCGGATGATGCAGAAGGCGACCAGAAGTTTGATCTGGATGGATTCATCCATTTC 1 740 
Va I PheSer AspAspAl aG I uG I yAspG I nLysPheAspLeuAspG I yPhe 1 1 eH i sPhe 
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1741 GACG6CGAAGGCAAAATGTAC6AC6C6TACTACCTGGTAGAGCT6CGCTCCCATGAA6GC 1 800 
AspG lyGI uGl yLysMetTyrAspAl aTyrTy r LeuVa I G I uLeuArgSerH i sG I uG I y 

1801 GTGGACGAGGGTCTGAAATACTTCCGCCGCAATGACACATTCTTCACGTATGATCCAGGT 1 860 
Va I AspG I uG I yLeuLysTyrPheAr gAr gAsnAspThrPhePheThrTyr AspProG I y 

1861 CTGGTGATCTGGTACTACGATGGACGCTTTGGCAAAACGCAAGACAACAACACCAGCAAC 1 920 
LeuVal 1 1 eTrpTyrTyr AspG I yAr gPheG I yLysThrG I nAspAsnAsnThrSer Asn 

1921 CATCCAGGCTACGGCATGCTGGGCGTAGTCGATGCGCATCAGGAAGTTCGTTACTGGAAT 1 980 
H i sPr oG I yTy rG I yMetLeuG I yVa I Va I AspA I aH i sG I nG I uVa I ArgTy rTr pAsn 

1 981 AACGATGAGGGCAACGAGGAGGCCATTGCCGACTCGCGTTACCAAGTGAACGAT6CGGCA 2040 
Asn AspG I uG I yAsnG I uG I uA I a 1 1 eA I aAspSer ArgTy r G I nVa I Asn AspA I aA I a 

2041 TTCAGCCCGAACAAAACCTCCGGCATGGATCTCGACTACATTCTCGGCACGATGGATTAC 21 00 
PheSerProAsnLysThrSerG I yMetAspLeuAspTy r 1 1 eLeuG I yThrMetAspTyr 

21 01 GAGCCGCTGAAAGGCATTACCGTATTCAAAGACAGTGATGATTACACGATGCCGGAAGTT 21 60 
G I uProLeuLysG I y I I eThrVa I PheLysAspSerAspAspTy rThrMetProG I uVa I 

21 61 CCGGAAATCGGAAAAATCCTGCCGAAGATCGGTCTGCAAATCAAATTAATTCGTGTGTCC 2220 
ProG I u 1 1 eG I yLys 1 1 eLeuProLys I leGI yLeuG I n 1 1 eLysLeu 1 1 eArgVa I Ser 

2221 AAGAAATTCACGAACGCACAGGTCGAGTTCTCCATCAAAAAATAA 2265 
LysLysPheThr AsnA I aG I nVa I G I uPheSer 1 1 eLysLys*** 
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1 ATGAACCATCCT6ATTTTCGC6ATCTACCCGCCT6CATGGAAGAC6TAACCCTCGCT6CC 60 
MetAsnH i sPr oAspPheAr gAspLeuPr oA I aCysMetG I uAspVa I ThrLeuA laAla 

61 CTGGACGAGTACACTGGTCCACCAGATCCGACCGAATACCAATCATTGTATGGACGCTTG 120 
LeuAspG I uTyrThr G I yProProAspProThrG I uTyrG I nSerLeuTyr G I yArgLeu 

1 21 CAAGAGGTTGCCGAAACTCTCCCTCCGCTCTATCGGGAGCATGTGTATCACCCTTTTCTT 1 80 
G I nG I uVa I Al aG I uThrLeuProProLeuTy r ArgG I uH i sVa I TyrH i sProPheLeu 

181 CAAGCGATGGACAAGTTGTCTGAGTCAGGATTTGCGCAGATGCTCCGTCGAGATCCTCAA 240 
G I nAI aMetAspLysLeuSerG I uSerGI yPheA I aG I nMetLeuArgArgAspPr oG I n 

241 AAAGAGCGAGAAGCC6GTCTGTTTTGCGATATCGCACAG6CCATTCTGCAAAACGGCGAA 300 
LysG I uAr gG luAlaGI yLeuPheCysAsp 1 1 eA I aG I n A I a 1 1 eLeuG I nAsnG I yG I u 

301 GCGTATGAACGCGATGCCACGGATGCCTTTCAGGAAGTAGTCAGCGATTTGTACGACGGT 360 
A I aTyrG I uAr gAspAl aThr AspAl aPheG I nG 1 uVa I Va I Ser AspLeuTyr AspG I y 

361 TTTTTAAGCGAGGAAGACAGGAGTGGCATCAAACCGCCTGATGAAAGCTTGATTGCTCCT 420 
PheLeuSerGluGluAspArgSerGlyl leLysProProAspGluSerLeul leAlaPro 

421 CTGGTCAAATGGGGACGCCCGCAATTCGGACCTTATACGTG6ACAGCTGAAGCCGCTGCC 480 
LeuVa I LysTrpG I yArgProG I nPheG I yProTy rThrTrpThr Al aG I uA I aA I aAl a 

481 CATTTTGGCATCAAGACGGGCATTGTCAATTTGCCCCCGGCAAACGCCCGCCTGGGTCTG 540 
H i sPheG I y 1 1 eLysThrG I y 1 1 eVa I AsnLeuProProAl aAsnAI aArgLeuG I yLeu 

541 CTCGCGTGGTCTGCATTAGGTCACGAAACGGCTGGACACGACATTCTCCACGCCGACACC 600 
LeuAl aTrpSerA I aLeuG I yH i sG I uThr A I aG I yH i sAsp 1 1 eLeuH i sAI aAspThr 

601 GGTTTGCTTGGAGAACTGCAGCAAACCGTCTATGACGCTTTGTTTGATGAGCTTCACAAT 660 
G I yLeuLeuG I yG I uLeuG I nG I nThr Va I Tyr AspA I aLeuPheAspG I uLeuH i sAsn 

661 CGGACGCTGGCGGACTACTGGTCGCTCCGAATCGACGAGACTGCCTCCGACGTTTTGGGA 720 
ArgThrLeuA I aAspTy rTrpSerLeuArg 1 1 eAspG I uThr Al aSerAspVa I LeuG I y 

721 ATCCTGAACACCGGCCCCGCTGCAGGGATTGGACTGATTGGATATTTCCGCGGCCTTAAT 780 
1 1 eLeuAsnThrG I yPr oAl aAl aG I y 1 1 eG I yLeu I leGI yTyrPheArgG I yLeuAsn 

781 AAGGCGTACACCGGACAAGCAACACTGCGGAATACAGGGCCACAGAATGACCCACATCCA 840 
LysAlaTyrThrG I yG I nAI aThrLeuAr gAsnThrG I yProG I nAsnAspProH i sPro 
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841 GCAGACATCTTGCGCG6TTATCTTGCTGCTGA6ACTGCTC6TCTGCTGCATTTTGACAAC 900 
A I aAsp 1 1 eLeuArgG I yTyrLeuAl aAl aGI uThr A I aArgLeuLeuH i sPheAspAsn 

901 GCATCCGACTGGGCACAGGCACTTCTCGAGGAAACCAGGCGTGATCTTAAAGGCATCACA 960 
A I aSer AspTrpA I aG I nA I aLeuLeuG I uG I uThr ArgArgAspLeuLysG I y 1 1 eThr 

961 ATAGGCAGAGCCTCTTTGGATGCAGAAACCGCTCAAAAATCTGCTGCCATTGTCGCTCGC 1 020 
1 1 eG I yArgAI aSerLeuAspAl aGI uThrAI aG I nLysSer A I aAl a 1 1 eVa I A I aArg 

1021 ACAATTATGGAAGCACGCCTGCTCAGTCTGGAAGGTCATGCCCTCGGGCAAATTCAAAAC 1080 
Thr II eMetG I uA I aAr gLeuLeuSer LeuG I uG I yH i sA I aLeuG lyGI nl leGI nAsn 

1081 TGGCACAACGAGGATGAACGAATCGTTCAGGAAATTCGCTCCCATTTTACAGGTTCCCTG 1 140 
TrpH i sAsnG I uAspG I uAr g I leValGlnGlul leArgSerHisPheThrGlySerLeu 

1 1 41 ACCGTGCAAGACGGCATTGTTTCGGGTATGTATGCTGCGCATGTCGTGGCAGCAGCCGTC 1 200 
ThrValGlnAspGlyl leValSerGlyMetTyrAlaAlaHisValValAlaAlaAlaVal 

1201 CAAGCAGCCGTTTCAGGAGAGATGGATACCTCCGCTGCCTTGACAGGGATGAAAACCTTG 1 260 
G I nA I aA I aVa I SerG I yG I uMetAspThrSer Al aA I aPheThrG I yMetLysThrLeu 

1261 CTGAAGAGCATGCACGACGCCAATCCTTCCTGGGGACCTCTCTATGTACGATATCGCGGT 1 320 
LeuLysSer MetH i sAspA I aAsnProSerTrpG I yProLeuTy rVa I ArgTy r Ar gG I y 

1 321 GATCTCACTCCGCATCGCATTTACTCCCGTTCTGCGAGCTAG 1 362 
AspLeuThrProH i sArg 1 1 eTyrSerArgSer A I aSer*** 



[El 1 4] 



Hos PI 



Hos P2 



Hos P3 



Hos P4 



gggggtacctcactctgtcagcatgctg 
gggggatcccggcgtgattcccactgc 
gggctgcagatagcggatgaaggtgtg 
gggtctagacctgcttatacatctgtttcg 
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gagagaccATGGACCATCCTGATTTTCGCGATCTACCCG 
agaattcagtggtggtggtggtggtggtggtgGCTCGCAGAACGGGAGTAAATGCGATGC 



[Ull 6] 

flp PI : aaaagaattctttctgcagaacaggatgcgggggagccgccgct 

[mi 7] 

flp P2 : aaaaaggatccttatagcatctaatcttcaacaaact 

[111 8] 

flp P3 : aaaaaaagatcttgaacgatgacctctaataattgttaa 

[mi 9i 

flp P4 : aaaagaattcaaatctagaaagtgtgtgctctgcgaggctgtc 

[112 01 

flp P5 : tccatggcacaatttggtatattatgtaaa 

[112 1 1 

flp P6 : actcgagttatatgcgtctatttatgtaggat 

[112 21 

flp P7. ttttttctagactttatgaatataaagtatagtgtgt 

[112 31 

flp P8 : gggggctgcagttatatgcgtctatttatgtaggatg 

[112 41 




emp PI 
emp P2 



LysArgValHisThrAspAsnLeu 
PheGtoThrGlnProThrGlyPhe 



aaRcglgtNcaYacNgaYaaYct 
aaNccIgtNggYtgNgtYtggaa 



\: 4 J W, R : Aor G, Y : C or T, N : Aor G or T or C 
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[025] 



emp P3 
emp P4 



cctcgtagtgcttttggtcgaag 



accaataccggagtgaaccagca 
actatagggcacgcgtggt 



[02 6] 

ctcccatggctttcgctacccccgtgcagtccgtggactgc 

[132 7] 

atataagcttttagggagagaggacttccatggt 

[@2 8] 

tttctgcaggtaaaatcgaagaaggtaaactggta 
[m 2 9] 

aaaaagcttttacttggtgatacgagtctgcgcg 

[H3 0] 

ttttggatccgaggaggtgtcggagaactgtagccac 
[S3 1] 

aaaaagcttctacactggcagctcctcctgtctg 
[m 3 2] 

aaggatccccgtcatatccggca 

[H3 3] 

aaaagctttaggcgttatccgctttagc 

[034] 

tatatccatggcttcttactgccaggcgcccttttttaa 

[HI3 5] 

atataagcttttattttgatgctctctggccttggaa 
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[1113 6] 

atattcatgagcaacgacttgcttcgatccca 

[®3 7] 

atataagctttcagttctggagataatctgtaagta 
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IMM] Brevibacillus choshinensis fi, lfflIS.^<^ ? > 
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